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All the power for a fluorescent lamp goes through 
the ballast. If the lamp is to deliver its full rated 
life and full light output, the ballast must be not 
“just a transformer,’ but an accurately made 
piece of equipment, with permanent electrical 
characteristics tailored to the voltage and cur- 
rent requirements of the lamp under both start- 


ing and running conditions. 
luorescent General Electric, maker of lamps, ballasts, 

starters, cable and lampholders, is-well aware of 
»eallests this interdependence. General Electric ballasts 

are designed, built, and tested for permanent, 


matched characteristics. 
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BALLASTS 
The operating characteristics of General Electric ballasts are uniform, CABLE 
permanent, and accurately matched to those of standard fluorescent lamps. Ace 
ARTER 
This — plus the reliability and quietness of these ballasts—can go a i LAMPHOLDERS 
for 
long way in making friends for your fluorescent fixtures. DEPENDABILITY 
Apparatus Department, General Electric Company, Schenectady 5, N. Y. ee 
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On June 13, 1947, Fenway Park, 
home of the Boston Red Sox, saw its 
first game under lights. 1120G-EType 
L-69 floodlights blanketed the field 


> eT ball parks of the world. 


with an even flood of light that meas- 

? Wt. ured 200 foot-candles. Thus Fenway 

f Park became second to none in 
12 17] iy 0 YY: ieee lighting brilliance among 


thi simplifies installation Saves time in installing and replacing lamps 


Lamp is inserted from above without disturbing reflector position. Saves 
time in assembling No separate door glass to handle. Saves time in adjust- 
ment By use of scale, or rifle sights and aiming charts, can be accurately 
and quickly adjusted during daytime. 


“i 


saves in maintenance Less cleaning required Dirt and bugs are 
sealed out by front glass which is spun-sealed to reflector, and by gasket- 
ing the removable socket housing. Easier to clean While cleaning the door 
glass is all that is normally required, cleaning of reflector can be accom- 
plished without tools and without disturbing the adjustment. 


“i 


delivers more light Highly efficient reflector design delivers ap- 
proximately 10 per cent more light per watt than other types. And with 
sealed construction and specially processed aluminum reflector, efficiency 
remains high. - 
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461-103 


Fenway Park is equalled only by Yankee 
Stadium, lighted to 200 foot-candles last 
year with the identical type of G-E flood- 
lights. And Crosley Field, Cincinnati—the 
first major league park to play night base- 
ball—has more than doubled its floodlight 
level this year by installing 510 Type L-69 
floodlights in place of open-type floodlights 


which had served for 12 years. 





THE G-E TYPE L-69 FLOODLIGHT—used 
in lighting Fenway Park, Yankee 
Stadium, and in the relighting of 
Crosley Field—is equally suitable 
for smaller baseball fields, for foot- 
ball fields, or for any other sports 
areas. In its first year, it has been 
selected for over 50 installations of 
these types. BulletinGEA-4835 gives 
full information. Apparatus Dept., 
General Electric Co., Schenectady 
5, New York. 
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SEP TEMBER .... at a Glance 


Power 


In mid-August electric power pro- 
duction was running at a rate of 
4.85 billion kilowatt hours a week. 
That's close, very close to last 
December’s peak. This December's 
peak will break all records. By this 


.year end we'll have a total of 51,- 


600,000 kw. capacity to serve a load 
expected to reach 50 million kw. Local 
power shortages are inevitable but 
will probably be handled by tempo- 
rary expedients involving little if 
any public inconvenience. Utilization 
growth, however, exceeds new ca- 
pacity this year by 400 percent. 
There is no sign of any immediate 
reduction in this ratio. Practically 
all of the statistical load increase 
since the war is in commercial and 
domestic uses. It has occurred with 
negligible sales effort. We haven't be- 
gun to sell planned lighting, electric 
heat, air conditioning or high wattage 
domestic appliances. What real sales 
work in any: of these fields would 
do to power production curves can 
only be imagined. New generating 
capacity will be coming on the lines 
in time. The next few months, how- 
ever are going to be critical. It's 
going to take a lot of courageous 
foresight to build and support strong 
industry sales campaigns for more 
electrification when the needle is 
jumping off the scale. 


Lighting Conference 


While the visitor to the 2nd Inter- 
national Lighting Exposition and 
Conference in Chicago will find the 
great display of the newest in light- 
ing equipment and lamps an event 
in itself of compelling importance, we 
urge him to study the conference 
program and to attend as many of 


* 


the sessions as his time permits. Top 
men in lighting from all branches of 
the electrical industry are scheduled 
to bring to the conference the latest 
in modern lighting trends as well as 
practical methods of lighting appli- 
cation and sales. The Contractors 
session on Friday, November 7 will 
include talks by Paul Geary of 
NECA, Leo Gamp of St. Louis, Warren 
Langston of Washington and Ward 
Harrison of Nela Park. 


Costs 


The National Eletrical Contractors 
Association meeting this month is 
devoting a large share of its program 
to increased productivity. The dele- 
gates will tackle a critical analysis 
of all elements of productivity relat- 
ing to electrical construction, repair 
and maintenance operation with the 
idea of finding what steps can be 
taken to lower costs. The subject is 
timely and of vital importance. A 
lot of construction is tied up right 
now because of uncertainties as to 
the future course of construction 
costs. Electrical work is already an 
important factor and should become 
a much greater factor as new equip- 
ment comes on the market and as 
public demand for electric light and 
power grows. And the costs of 
electrical work are directly depend- 


. ent upon productivity of workers, 


job tooling, flow of materials, co- 
ordination with other trades and job 
management. When any of these 
are uncertain, prudent estimating 
must reflect it in adequate safety 
margins and consequent higher 
prices. We hope the San Francisco 
convention brings forth sound plans 
and techniques. It will certainly add 
greatly to mutual understanding be- 
tween labor and management of the 
problems involved. 


Lighting Manual 


We have prepared a 28 page 
editorial feature section devoted to 
planned lighting layout and design 
which will come to you as a part of 
your October issue. In it we have 
brought together a manual of essen- 
tial data necessary for lighting sys- 
tem design selection, layout and in- 
stallation. The subject matter is pre- 
sented largely in tables, charts and 
diagrams, and arranged for easy use 
and quick reference. The tabular data 
have been brought completely up-to- 
date. Much of it is abstracted from 
material prepared for the new JES 
Lighting Handbook, an authoritative 
and comprehensive volume pub- 
lished by the Illuminating Engineer- 
ing Society. A limited number of re- 
prints of this editorial feature section 
will be available. 


Welded Studs 


A story on page 66 tells how a 
Pittsburgh electrical contractor per- 
formed a fast economical job of fix- 
ture installation on Q-floors. While 
this particular type of job is not 
common, it is an excellent example 
of smart thinking plus the efficient 
use of power tools. The stud welder, 
for example, is a relatively new tool 
in electrical construction. It is ver- 
satile and obviously useful for many 
conventional fastening jobs. It is 
much more so however when the job 
is actually planned around its use. 
A hole saw cuts access holes in ceil- 
ing cells very easily. It won't get 
tired but the mechanic will. A simple 
rig to apply pressure from the floor 
made it possible to get the full poten- 
tial out of the tool. And that’s the 
way to industry progress. 
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2350 amps. 
rated capacity, a.c. 
weight: 2.84 x /ft./pair 


Aluminum has high electrical efficiency. And chan- 
nels have high structural strength. Combine them, 
and you get Alcoa Channeluminum Bus Conductors 
that carry large alternating currents efficiently. 

The dead-weight load on supporting structures 
is low. The channel cross-section gives good venti- 
lation to reduce heat losses. And the flat surfaces 
of Channeluminum conductors permit rapid, easy 


6400 amps. 
rated capacity, a.c. 


weight: 13.5 x /ft./pair 


erection without unusual hangers and supports. 

Wherever large currents must be carried . . . in 
steel plants, plating shops, industrial plants of all 
types, it will pay you to specify “Bus Conductors 
of Alcoa Channeluminum.” 

ALUMINUM COMPANY OF AMERICA, 2197 Gulf 
Building, Pittsburgh 19, Pennsylvania. Sales offices 
in leading cities. 


MORE people want MORE aluminum for MORE uses than ever 


7 +\ ‘Hedey.' ALUMINUM “ 
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NEW COMPETITION 


IT COSTS a lot of money to-start making a new electrical device. 
Most of the components of electrical systems are products of mass production 
techniques. After the original sketch comes engineering and design, then hand 
made models, then pilot machine set-ups, dies and fixtures, then the full production 
line. Somewhere along the way a sales campaign must get the product into the 
market. All these costs mount rapidly with no immediate compensating income. 


BECAUSE A NEW IDEA is good or useful it isn’t necessarily 
going to appear on the wholesaler’s counter next week or next year. In between 
someone must take a serious business risk. A manufacturer struggling to make 
deliveries in going lines against large backlogs and material scarcities may be under- 
standably reluctant to put effort and money into costly new ventures. Unless, that 
is, he is forward looking and willing to build his industry and his place in it by 
progressive and creative product development. Fortunately, we have many such in 
the electrical industry. 


SO NEW PRODUCTS are appearing. And we can expect more as 
backlogs fall and deliveries ease. Are these new developments a significant forecast 
of the competitive situation ahead? We think they are. And we want to urge the 
industry to watch carefully the new products that are being announced and the 
new ideas that are being talked about. They are forming a pattern of vital impor- 
tance to planning for the period immediately ahead. 


THREE CHARACTERISTICS are almost invariably present; 
better adaptability to installation, superior engineering design, and salability. 
With the classic price competition of the 30’s as a guide we might expect that new 
products looking toward a competitive market would be characterized by low cost. 
They are not. On the contrary, many are of evidently superior quality and involve 
more expensive materials. 


SELECT AT RANDOM any recent new products or imminent 
developments; aluminum conduit, circline lamps, electronic heating devices, relay 
switching, louver ceilings, pressed steel fittings, for instance; none is particularly 
well suited for slugging it out at the third decimal place on the price sheet, but 
all offer great opportunity for meeting and solving problems of wiring system installa- 
tion or utilization. All are well adapted to strong merchandising and promotion. 





WITH POWERFUL economic pressure from labor and govern- 
ment tending to restrict the range of price variations, it is clear that competition 
tomorrow will be a lot different from anything we have had before. It is entirely 
logical that it will square off at the design and merchandising level. And the men 
who use electrical products will more than ever influence the trends of product 
development through their critical choice and selection. 
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For that shop 


you're 
going to 
light... 





GraybaR can help you choose and apply it 


Whatever the lighting requirements, Graybar can impartially rec- 
ommend the exact lighting equipment for your customer’s needs 
from the most complete selection of lamps and lighting units avail- 
able from any one source. 


For general or local illumination — indoors or outdoors — Graybar can 
provide the latest, most suitable fixtures and matching G-E lamps — plus 
the wire, transformers, switches, and ballasts you need. 

The near-by Graybar Lighting Specialist offers you his assistance in 
planning any lighting installation. 

Our national warehousing system can simplify your procurement of 
“everything electrical” that your contracts require. For some items, demand 
still exceeds supply — but many are immediately available from our local 
stocks. Call our nearest office. Graybar Electric Company. Executive offices: 
Graybar Building, New York 17, N.Y. 


bald DEQUATE 
AY tain KEY TO ELECTRICAL’ 
EFFICENCY 







WIRING * LAMPS and LIGHTING * COMMUNICATION * SIGNALING * VENTILATION * CONTROL * POWER APPARATUS * TOOLS 




















How Graybar Simplifies 
Your Electrical Buying 


Graybar makes it possible for you 
to obtain — from a single con- 
venient source — more than 
60,000 electrical items, made by 
over 200 leading manufacturers. 
Through its 96 offices and ware- 
houses, Graybar shortens the 
economic distances between 200 
makers and 35,000 users. One 
order, one responsibility, one 


invoice does the work of many. 
4789 





ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . SEPTEMBER, 1947 


IN OVER 90 PRINCIPAL CITIES 


















Typical revamped substation switchboard with new 5-pole 
switch panel in foreground. Incoming main breaker shown 


by arrow. 


Closeup of existing 4-pole main circuit breakers on sub- 
station board. Arrows show disconnected pole of one unit 


added to the second to form 5-pole breaker. 


Combined-Phase Distribution 


How an existing 2-phase system ‘was altered 


to provide combined 2- and 3-phase serv- 


ice at Sherwin-Williams’ Chicago plant. 


By W. L. CARLSON 


Chief Electrical Engineer, Sweningson & Company 
E ical Contractors and Engineers 
Chicago, Illinois 


RADUAL (transition from an 
( existing two-phase system to 

three-phase service is being ac- 
complished with a minimum of ex- 
penditures and plant interruption at 
Sherwin-Williams Company’s Rose- 
land Plant in Chicago. 

When the decision to make this 
shiff was made, the first question was: 
How can this be done without scrap- 
ping existing facilities and equipment ? 
To arrive at an answer, Sweningson 

~& Company was invited to analyze 
the problem with Sherwin-Williams’ 
chief engineer, R. D. McIntosh, and 
W. A. Miller, general manager of the 
Chicago plants. After considerable 
study, we devised a scheme that would 
Provide dual-phase service from exist- 


ing power feeders with a minimum 
of added transformer and distribution 
facilities. Furthermore, all equipment 
involved in this plan can be used for 
full three-phase service when the plant 
is completely converted. 

At present, a 12,000-volt, 3-phase, 
primary system feeds four transformer 
substations with Scott-connected trans- 
former banks ranging from 600 kva. 
to 1800 kva.. Two-phase, 4-wire, radial 
feeders consist of four 500,000 CM 
cables in underground fibre ducts to 
various buildings. 

The new scheme involves the addi- 
tion of a single transformer to each 
Scott-connected two-phase bank to 
form an open-delta secondary connec- 
tion providing both 2-phase and 3- 


Back-of-board fuse panels protect 
5-conductor, two-phase three-phase 
radial feeders served by new 5-pole 
switch panel. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1947 47 


























Combined Phase 
Distribution (continued) 


Install! bus lead to vault on s 
one pole from set now in field~--.. 


<----Micarta nameplates 
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Transformer Connections -2¢-39, 5-Wire System 
12,000 volt, 3% primary 
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Furnish terminal panels and lugs for cable connections 
at bottom of swhd. To match present constructien 
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2$/3% secondary . 
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resent Edison meter panel 
to be replaced as detailed 


Front View of Switchboard 





FIG. 1—Transformer connections for the 
combination 2-phase, 3-phase, 5-wire dis- 
tribution system. 






































Typical new outdoor distribution panel where combined-phase feeders ter- 
minate and split up into conventional two- and three-phase branch circuits. 
Note current transformer locations for metering. 
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Fig. 2—Revisions made to the existing 2-phase substation 


phase service on a 5-wire distribution 
system (Fig. 1). A fifth cable is 
added to each 4-conductor feeder. 
The theoretical and mathematical ex- 
planation of why and how this system 
functions was presented in a previous 
article (Multiple-Phase Distribution, 
pg. 51, Electrical Contracting, Dec., 
1946). Now we shall discuss the me- 
chanical alterations necessary to make 
the change. 


Service and Feeder Changes 


Initial step in the long range plan 
involved the changeover of a substa- 
tion that serves 675 hp. of existing load 
and 350 hp. of additional 3-phase load. 
A substantial portion of this existing 
load was 3-phase equipment operating 
on the 2-phase system through phase- 
changers at the loads. These are now 
being eliminated as transition pro- 
gresses. 

The existing switchboard in this 
specific substation contained two 
r 12,000-ampere, main air circuit break- 
yo ers. To by-pass material shortages, 
we disconnected a pole of one of the 
breakers and, through a mechanical 
tie-bar, added it to the other to form 
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4-500 MCM. RW Cables in this duct. Lach cable 
forms tifth leg of 5-wire system to lwildings. 
Indicated by numbers in other ducts. Each duct - 
has 4-500 MCM. cables for present 2-phase 


system 
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metering each CCT switch : 29 39 
are to be provided ~To —  Blalg 29-39, 5-Wire Distribution 
P 528 Underground Ducts 
Bus Bar Diagram 2¢ 
/2 kv. Feeder 
: . FIG. 3——Typical underground distribu- 
switchboard to accommodate the dual-phase, 5-wire scheme. then 86 a. Grea of balldine. TN dae 
ductor for feeders was pulled in spare 
duct. (see detail). ; 
our 5-pole incoming secondary breaker. 
Switchboard buses were rearranged to Webern re te ceee tm atcc = 94”——---- ———---—-———--> 
provide 5-wire connection to a new Pe CRT mL RF SE pao pcs: pon eta aes Sead ot yl 3le- 
panel addition containing 600-ampere, 
5-pole, fused, knife-switches serving A 
; . | — 
the 5-conductor radial feeders (Fig. + W -- Screw 
2). Fuses are mounted on separate | * . \ K | covers |] 
panels on the back of the board. x7 , | re 
Service buses were also rearranged | x ih . ] 
to accommodate the extra phase from | on } \/ I--G.E£-JLF= 
the transformer vault. x ih || 200 current 
Because the original underground a i pestis: 
distribution system was well designed To # at Wi “A 3- phase +5 | 
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. . eq 
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is split up int n ion - e ‘ Ree 
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Thus, both 2-phase and 3-phase equip- Number CCTS. on bus 
ment in each building can be operated 


from the combined distribution system. 
Due to the hazardous nature of 
production processes, all heavy elec- 





















































































































































































FIG. 4—Details of a combination distribution panel where the dual-service 
feeders were split up to serve conventional 2-phase and 3-phase branch 


circuits. 
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will be 


Combined Phase Distribution 


When new three-phase panels are in- 
stalled, phase-changers above (arrows) 
removed. 
feeder serves this building. 







Combined-phase 


(continued) 
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Rear view of old style two-phase main distribution board in present power 
house. 


trical control equipment (standard 
construction) is enclosed in weather- 
proof cabinets on the building ex- 
teriors. In some cases, completely 
new dual-service panels containing 3- 
phase and 2-phase branch circuits were 
designed (Fig. 4). Where existing 2- 
phase distribution panels were util- 
ized, new 3-phase entrance panels with 
adjacent distribution facilities were 
added (Fig. 5). In all cases the two 
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FIG. 5—Details of entrance and metering panel installed where existing 
2-phase distribution panel is retained. Three-phase branch circuit panel to 
be added at left. Existing 2-phase panel to be connected at right. 
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FIG. 6—Diagram of 65-wire feeder 
split-up and dual-phase metering at the 
distribution panels, 











er 





be dismantled. 
rd 
r- loads are metered in these panels 
x- where the dual-service is split up to 
ly feed the various circuits (Fig. 6). 
: 
e System Advantages 
ze 
- Among the outstanding features of 
h this 5-wire, combined-phase distribu- 
tion are: 
0 Adaptable to Gradual Change — The 


system feeds both 2-phase and 3-phase 
loads. As old equipment is replaced 
by new 3-phase units, these branch 
circuits are altered and shifted to the 
3-phase panels. When transition 
reaches a point where only a few 2- 
phase units remain in a building, that 
structure can be connected full three- 
phase and previously eliminated phase- 
changers connected in reverse to serve 
the last few 2-phase motors. 

Low Transition Cost—From the stand- 
point of additional transformer capac- 
ity and distribution facilities, this 
method is the most economical way to 
make the changeover. Installation 
and operating costs are held to a 
minimum since duplicate equipment, 
feeders and phase-changers are elim- 


inated. 
Use All Equipment—A\ll existing sub- 
Station transformers, switchboards, 


radial feeders and building distribution 
Panels were utilized to provide the 
combination service. All will be used 







Following completion of changeover and new power house with three-phase 
generating facilities, this old two-phase board in present power house will 














Typical three-phase entrance cabinet 
installed where present two-phase dis- 
tribution facilities are used. Three- 
phase distribution panel will be added. 





When three-phase conversion is complete, these two 75-kva. phase-changers 
behind present two-phase main distribution board in old power house will 
be eliminated. 


for full three-phase distribution when 
complete changeover occurs. The pres- 
ent Scott-connected and open-delta 
transformer banks can be re-connected 
to a closed-delta, 3-phase secondary. 
Additional Capacity—After full con- 
version is reached, the three-phase ca- 
pacity of each substation will be 75 
percent greater than that of the. old 
two-phase banks. Also, at that time, 


o 


three-phase radial feeder capacity can 
be doubled by adding one cable of the 
same size to the present 5-wire system. 
Wider Equipment Choice—Transition 
to three-phase distribution will afford 
a wider choice of electrical equip- 
ment, particularly in ‘the explosion- 
proof category and open the way to 
broader application of electronic con- 
trol to many production processes. 
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Volume-Duration Studies... Part 1 


By Ray Ashley 


Research Engineer 
Electrical Contractors Asso- 
ciation of City of Chicago 


will be the normal and maximum 

number of men required? Will the 
demand for men be fluctuating or 
steady? Is the project a desirable un- 
dertaking ? 

Answers to these questions fall in 
the “must” category for electrical con- 
tractors who want to capitalize on the 
opportunities now offered. With work 
plentiful, materials hard to get, supply 
of suitable mechanics limited, and or- 
ganizations taxed to capacity, con- 
tractors must analyze every detail of 
contemplated work in order to select 
jobs on which their efforts will be 
most effective. 

We find that contractors seldom fail 
to consider these questions when fig- 
uring work and, for the most part, do 
a creditable job estimating direct job 
- labor. It takes more, however, than 
accurately estimating direct labor to 
make a successful business. The cost 
of supplying that labor must also be 
figured accurately, and prudence exer- 
cised in selecting the jobs on which 
it is to be expended. 

Direct job labor estimates usually 
are accurate because labor data rec- 
ords of previous jobs serve as a gage. 
Such records, however, are seldom suf- 
ficient to provide data for accurately 
figuring direct job costs and overhead. 

Recognizing the need for a suitable 
guide for analyzing manpower and 
other requirements of electrical con- 
struction projects, the Electrical Con- 
tractors’ Association of City of Chi- 
cago prepared tables based on actual 
job experiences. Some of these ac- 
company this article. 


| ee long will the job run? What 


Periods For Economic Operation 


Table I is designed to serve as a 
guide for estimating manpower re- 
quirements and approximate construc- 
tion duration periods. Before ex- 
Plaining how it functions, it will be 
well to discuss its development. 
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The best one can hope to do with 
a single table is to provide data which 
are applicable only where specific con- 
ditions exist. Such figures serve as a 
criterion for estimating demands of 
other work where conditions vary. 

Table I was prepared for industrial 
projects which comply with the fol- 
lowing stipulations: 

1. Contractors fully and adequately 
equipped, manned, and organized to 
expeditiously prosecute the work. 

2. Electrical contractor in full con- 
trol of material purchases and de- 
liveries. 

3. Material-Labor ratio 60/40 (base 
cost 60 percent material and 40 percent 
labor). 

4. Projects, such as industrial, which 
can proceed as individual unit with- 
out being confined to the progress of 
other trades. 

5. Operations carried on during nor- 
mal construction periods. 

6. Five-day, forty-hour week. 

The foregoing assure ‘conditions 
approaching the ideal. Compensation 
for any deviations from these stip- 
ulations must be made when figuring 
labor and_ operating costs. 

The table shows estimated man- 
power requirements and optimum dur- 
ation periods for contracts of various 
volumes. The estimated sell price 
(see Col. I) was included because: 
(1) We ordinarily think of duration 
periods in terms of the sell price; and 
(2) we deal in terms of the contract 
price when negotiating with customers. 

Estimated selling prices are based 
on prevailing (11-20-46) Chicago 
rates for labor, insurances, and inspec- 
tion. Markups are in line with what 
the studies show to be equitable charges 
for: services, and conservative allow- 
ances for return. 

The accompanying estimates (see 
Figs. 1 and 2) show the relative dis- 
tribution of costs. Since no specific 


A discussion of a new guide for estimating approximate manpower 
requirements and-optimum duration periods for industrial electrical 


construction projects. A new approach to an old problem. 


approximate. No effort has been made 
to smooth out all tables, and the markup 
and job cost columns show the dollars 
in round figures. 

To better understand the base table, 
trace a horizontal row of figures across 
the sheet. Take, for example, a 
$500,000 project which has for direct 
job costs $225,000 allotted to material 
and $150,000 to labor. Material is 
60 percent and labor 40 percent of the 
sum of the two. 

The sum of the estimated direct job 
and operating costs, and the allowance 
for return, is shown in Col. 6. A study 
of the accompanying estimates will 
reveal how these costs were developed. 
Column 5 shows what percentage Col. 
6 is of the base cost (Mat.-Lab.). 
These percentages show that allowance 
has been made for the decrease in op- 
erating costs as projects increase in 
volume. 

The man-hours shown in Col. 7 were 
obtained by dividing the labor cost 
by two. The journeyman rate is 
$1.974 per hour. For all practical 
purposes, it can be assumed that the 
average rate of foremen and journey- 
men is $2.00 per hour. 

Data shown in Cols. 9 to 17 in- 
clusive are for establishing duration 
periods and manpower requirements. 
The employment curve at the bottom 
of the table depicts the position of 
the various construction periods repre- 
sented in these columns. 

The tables and curve show six 
periods of construction. Period 1 is 
the initiation, or preparation phase, 
and should be of short duration. 
Period 2 is the build up section. It 
should be long enough to permit select- 
ing and organizing suitable mechanics 
but not prolonged to a. point where 
operating costs are excessive. 

Periods 3 and 4 represent the peak 
periods. The flatter this portion of 
the curve is, the more desirable the 


projects are represented, figures job will be. 
(Table I) have to be more or less Period 5 is the main dissolution 
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Typical cost distribution for a $500,000 electrical project. 


period. It must be short enough to 
avoid having the job drag, and at the 
same time long enough to permit other 
projects to absorb the mechanics re- 
lieved. 

Period 6 is the “clean-up” period 
and is often a difficult one to conclude. 
Generally speaking, the shorter it is, 
the less the labor costs. A detailed 
discussion of the application of these 
data follows. 

Construction duration data are pre- 
sented in three specific groups (Cols. 
9 to 17 incl.) corresponding to con- 
struction periods previously discussed. 
Each group comprises three columns, 
the first of which shows estimated 
working days. For a $500,000 project, 
we find 35 days for periods 1 and 6 
(Col. 9) ; 175 days for periods 2 and 5 
(Col. 12) ; 75 days for periods 3 and 4 
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(Col. 15); and a total of 285 days 
for the complete project (Col. 18). 
On the basis of a 5-day week, 285 days 
represents 57 weeks (Col. 19) or a 
little over 13 months. The total man- 
days for the complete project is ap- 
proximately 9,400 (Col. 8 shows 
9,370). Man-days required for the 
various construction periods are shown 
in Cols. 11, 14 and 17. To obtain 
the average number of men required 
to handle the $500,000 project, divide 
the 9,400 man-days by 285 days. The 
result (Col. 20) is 33 men. 

No allowance is made in either the 
tables or curve for return trips to 
correct errors or replace faulty ma- 
terials. Such costs are supposed to 
be covered by the “Reserve for Guar- 
antee and Contingencies” item in the 
estimate. 
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While studying these tables and 
curves, one must constantly bear jp 
mind the limitations Previously se 
forth. Only when conditions approach. 
ing the ideal exist, can optimum durg. 
tion periods be realized. 


Optimum Duration 


There is an optimum duration for 
a project of a given size. This period 
may be considered from the stand. 
point of: (1) The cost of the project, 
as shown in Table I; or (2) the in. 
dividual contractor’s ability. 

Optimum duration from the stand- 
point of the contractors who are not 
equipped and organized to carry on 
the work is longer than that indicated 
by the table. All other things being 
equal, however, the total cost of the 
job would be greater if performed by 


the contractor requiring the longer — 


time. Estimated optimum periods, in 


all cases, are subject to some toler- . 


ance. A variation of 10 to 15 per- 
cent up or down, would not ordinarily 
be considered out of line. 

Many labor units in use today were 
established in 1938 when working 
conditions approached ideal. It is 
consistent, therefore, to have tables 
of manpower requirements also based 
on especially favorable working con- 
ditions. 


Estimating Irregularities 


Normally, costs vary according to 
job requirements and general building 
conditions. Contractors seldom enjoy 
conditions as near ideal as they were 
in the late thirties. 

Since the beginning of the war, con- 
struction programs have been erratic 
and numerous influences prevented 
economic use of manpower. The ac- 
companying Jabor curve for a war- 
time project shows very plainly why 
labor costs on such work were ex- 
cessive. The curve shows that in 18 
weeks (16th to 34th week) 340 men 
were added, an average of almost 20 
men per week. Electrical contractors 
are too familiar with the excessive 
costs of meeting such manpower de- 
mands to warrant a lengthy discussion 
on the subject. 

It is the estimator’s work to antici- 


pate. the job requirements and figure 


labor and operating costs accordingly. 
The following are some of the more 
common factors to be considered. 


1. Labor market. 
2. Losses resulting from manning 
jobs too rapidly 
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3. Costs of meeting fluctuating and 


k demands 
4, Contractors’ ability to meet the 


job demands 


The labor market usually presents 
two problems: Productivity and avail- 
ability of mechanics. To meet the 
sudden demands for mechanics, con- 
tractors have practically doubled their 
crews in the last few years. Due to 
lack of training, inability to learn 
quickly, old age, and many other 
reasons, the average productivity of 
these new men is low. Until appren- 
tices begin to complete their training, 
about 70 percent is all we can expect 
to get from crews recruited so rapidly. 
With half the mechanics producing 
100 percent and half only 70 percent, 
the average productivity is approxi- 
mately 85 percent (based on 1938 
standards). This does not consider 
other factors which interfere with 
work schedules and still further re- 
duce the job productivity. 

Mechanics are more readily avail- 
able for some jobs than others. With 
work plentiful, men are very inde- 
pendent about the location and the 
kind of work they select. Jobs off 
the beaten path have difficulty getting 
men, and the turnover is high. If 
the work is not considered desirable 
and the location hard to reach, a 


contractor may have four 100 per- 


cent mechanics (recruited from his 
regular crews) and six 60 percent 
mechanics. The resultant productivity 
is 76 percent. The turnover of the 
group of six may reduce their produc- 
tivity to 50 percent, and the gang 
rating would then become 70 percent. 
These difficulties exist today regard- 
less of the type of project, but the 
more irregular the job requirements, 
the more serious they become. 

Losses incurred by manning jobs 
too rapidly and meeting fluctuating 
demands, can only be approximated by 
experienced estimators. Space does 
not permit a lengthy explanation of 
estimating such costs. In figuring 
them, one not only has to consider the 
losses on the job contemplated, but 
must also make allowances for losses 
on other work which temporarily re- 
lieves men to take care of fluctuating 
demands. 

The ratio of the job being figured 
to the normal volume of business is 
usually a good gage of a contractor’s 
capacity to handle work, and should 
always be considered. Contractors 
who take work out of proportion to 


their normal capacity, may be inviting: 


trouble. 
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Cost analysis for a typical $10,000 industrial electrical job. 
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Employment curve for a defense project. 


Rapid dropping off in work causes 
whole sale lay offs and much mon- 
power is lost by men seeking 
other employment or voluntary 

offs to “Fat” 





Peak demand is disruptive. 
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Partial view. of main distribution 
switchboard shows fuses located on 
front to facilitate rapid emergency re- 
placements. Transite boxes are erected 
over switches to protect operators. Cur- 
rent is carried to four main pressure 
switches through forty-six 4 by 44-inch 
copper busbars. 
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Expansion and modernization of a large metropoli- 


tan newspaper plant places emphasis on reliable elec- 


trical engineering, sound installation know-how and 


dependable maintenance. 


? 


By Hugh P. Scott 


EEPING pace with a constantly 
K expanding circulation and an in- 

creasing page content, the New 
York Times has enlarged the capacity 
of its vast newspaper plant for the 
fourth time in the past three and a 
half decades. With the completion of 
the latest half-acre twelve-story addi- 
tion, the Times Building now occupies 
a ground area of 60,000 square feet, 
rising 14 and descending three levels 
from the street. The resultant 20 
acres of floor space is devoted to the 
complex departmental requirements of 
a complete news service. Diversity 
includes telephoto and broadcasting 
facilities; a restaurant and theatre; 
photographic and art departments ; en- 
graving, composing and _ stereotype 
areas; paper storage, press and ship- 


ping sections; research library, filing 
provisions and office space for editorial, 
advertising, news and circulation de- 
partments. 

Throughout The Times organiza- 
tion, the accent is on reliability: reli- 
ability of information, of performance 
and of service. Reliability of perform- 
ance and service directs attention to 
electrical distribution, equipment and 
maintenance. With successive editions 
timed for final-act curtains, train 
schedules and plane takeoffs, break- 
downs directly affect circulation. For 
this reason, no single factor inthe 
production of a newspaper is more 
vital than electrical reliability. Insured 
electrical continuity requires sound en- 
gineering, installation know-how and 
preventive maintenance. In moderniz- 


ing their existing system and installing 
required capacity for their latest addi- 
tion, The Times placed responsibility 
for these three requisites in the hands 
of Consulting Engineers Meyer, 
Strong and Jones; Electrical Contrac- 
tor Van Wagoner Linn, and Plant 
Supervising Electrical Engineer John 
B. Folk. Architectural plans, prepared 
in the office of Shreve Lamp and Har- 
mon, were structurally executed by the 
Rheinstein Construction Company. 

In conjunction with the new con. 
struction program, existing depart- 
ments and areas were expanded, re- 
arranged and relocated to speed the 
flow of production and increase plant 
efficiency. Elevator shafts were shifted 
and additional high-speed passenger 
and freight cars were added. Lighting 
was revamped. Existing d-c require- 
ments were altered in favor of modern 
a-c equipment. Extra presses were 
installed. 

The new  motor-generator and 
switchboard room is on the first sub- 
grade level, adjacent to the utility com- 
pany’s transformer vault. Distribu- 
tion is three phase a-c, 4-wire 120/208- 
volts for light and 3-wire 208-volts for 
power. The switchboard, product of 
the Metropolitan Electric Manufactur- 
ing Company, is approximately 36 feet 
in length, 8 feet high and constructed 
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of 2-inch ebony asbestos. Fuses are 
installed on the front of the board; bus- 
bars and connections on the back, sup- 
ported independently of switch studs 
and with main busses supported in 
soapstone seats. All current carrying 
parts are designed for ample heat dis- 
sipation, no single knife switch or bus 
lamination carrying more than 1000 
amperes. The board is free-standing 
with main busbars mounted above head 
level. Sufficient space is provided be- 
tween bars to permit easy access to all 
connections. The board is designed 
for rapid visual inspection, fuse re- 
placement, maintenance and adjust- 
ment. 

Bus connections between service en- 
trance and switchboards are protected 
by wire mesh enclosures. Services 
from the new transformer vault are 
four in number, carrying_current to the 
four sections of the board. Three main 
services, each consisting of fourteen 
4 by 4-inch busses (4 per phase and 
2 for neutral), are connected to the 
board through pressure type switches 
rated at 4000 amps. The fourth serv- 
ice for segregated light and power 
consists of four 4 by 4-inch busses (one 
per leg) and enters the board through 
a 1000-amp. switch. Between trans- 
former vault and main board, bars of 
unlike phase are transposed and re- 

















To provide for ample heat dissipation, 
no bus lamination or knife switch car- 
ries more than 1000 amperes. Easy 
access to all connections on rear of 
main a-c board is possible due to lib- 
eral spacing of busses. Busbars from 
utility vault are above head height. 
Power distribution is 208 volts. 





Mechanical |! 
assembly 














Extensive use is made of underfloor ducts for the distribution of light, power, 


and miscellaneous signal wiring. 


Single and double junction boxes are 


installed with partitions separating the lighting from the signalling sections. 
Cast brass covers are varied in thickness in accordance with the expected 
loads of equipment and industrial trucks. 
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Overnight, 1500 tons of paper are converted to a 14%4-million copy edition 
due to reliability of distribution system, a completely electrified newspaper 
plant, electronic controls and an efficient maintenance staff. No factor is 
more essential than electrical reliability. (Photo courtesy N. Y. Times) 


grouped for minimum reactance losses. 

With the addition of the 46 square 
inches contained in these four busbar 
services to the new board, the total 
cross section of incoming power 
feeders now approximates a square 
foot of copper. 

Main feeders, controlled directly 
from the board, run to three 500 hp. 
air conditioning compressors, eight 160 
hp. press motors, a 115 hp. high 
speed freight elevator and local power 
and lighting panels throughout the 
plant. Circuits from local panels 
travel to the numerous blowers, con- 
veyors, elevators, ejectors, overhead 
doors, agitators, routers, saws, mono- 
type machines, receptacles, lighting in- 
stallations and pumps (fire, sump, cir- 
culation, vacuum, water, ink and 
kerosene) throughout the entire new, 
and parts of the older, buildings. 

Some indication of the scope can be 
obtained from the bill of materials 
which includes 40 miles of galvanized 
conduit (2 to 4-inches), 120 miles of 


wire and cable (No. 12 to 500 MCM), 
5 miles of underfloor duct, 100 power 
and lighting panels controlling 1300 
circuits ranging from 30 to 600 amps., 
230 motors ranging up to 500 hp. in 
capacity, 1200 receptacles and three 
1000-kva. transformers. 

Extensive use is made of underfloor 
duct for the distribution of light, power 
and miscellaneous. signal wiring. 
Fiber ducts are run 14 inches below 
floor levels and are fitted with threaded 
preset inserts, set flush with finished 
cement on 2-foot centers. Both single 
and double junction boxes are utilized, 
partitions separating the lighting from 
the signalling sections in the double 
units and duct elbows establishing con- 
nections to wall boxes. Covers of cast 
brass vary in thickness, depending 
upon the expected industrial truck 
loadings common to individual floors 
and departments. The system estab- 
lishes flexibility for future departmen- 
tal reorganization involving move- 
ment of partitions or relocation of 


equipment. The duct distribution was 
selected for neatness, convenience and 
accessibility. 

To ground metal inserts of this fiber 
system, bare No. 12 wires are buried 
in floor slabs and establish a tie be. 
tween inserts and pull boxes. 


Vibration Reduction 


To reduce the transmission of vibra. 
tions from one section to another, sey- 
eral mounting and _— construction 
methods are employed. Where vibra. 
tions can be confined or minimized at 
their source, thick rubber cushioning 
is placed beneath the bases of machines, 
control boards and motor-generators, 
An example of the successful applica. 
tion of this method is found in the 
overhead motor room of the 115 hp, 
500 fpm. freight elevators. Since 
equipment is not directly in contact 
with the structural framework of the 
building, much of the operational 
vibration is confined to the local area 
through dissipation or absorption by 
the hard rubber mounting blocks be- 
neath m-g set and controller. The 
treatment of the broadcasting studios 
offers another illustration where vibra- 
tion is excluded from an area. The 
studio, of floating construction, is com- 
pletely cushioned so that vibrations, 
imparted to the building framework 
from any cause within or from out- 
side the building, are excluded from 
this location. Electrical outlets in this 
section are connected to the rigid dis- 
tribution system by flexible conduit. 

In planning the lighting layouts, fix- 
tures were primarily selected to con- 
form with the popular preference of 
the personnel in the area being lighted. 
Before expanding departments were 
moved into new quarters, a represent- 
ative variety of lighting units were 
mounted in the original areas on a 
trial basis and delegations of em- 
ployees visited other newspaper plants 
in the metropolitan area to observe the 
plans used by others in the same field. 
It was found that the employees placed 
more emphasis upon functionalism, 
local application and light quality than 
upon fixture design or overall uni- 
formity of appearance, and expensive 
fixtures and high intensities of illu- 
mination were often set aside in favor 
of these other properties. In the case 
of the composing rooms, the sugges- 
tions of the employees led to the re- 
design of a standard fixture and the 
adoption of a new mounting method. 
After studying a wide range of units, 
both incandescent and fluorescent, and 
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color combinations, the men voted for 
4 unit consisting of a large diameter, 
shallow, pale-blue diffusing-glass bowl 
in a chromium frame, illuminated by 
a 300-watt incandescent lamp. Where 
installed in low-ceiling areas, the com- 
bination of diffused blue light passing 
through the glass and soft white light, 
reflected from the ceiling was pleasing 
to the eye, ample for critical work (40 
footcandles ), minimized glare and gave 
excellent definition to type faces at 
working levels. In high-ceiling areas, 
however, where floor-to-fixture and 
fixture-to-ceiling measurements were 
varied, the desired color correction was 
upset and the intensity was less than 
desired upon work tables. As a solu- 
tion, the bowls were suspended two 
feet below white plywood reflectors 
which, in turn, were suspended at the 
desired ceiling elevation. After sev- 
eral experimental installations, the 
shields were constructed so that ap- 
proximately 80 percent of the upward 
light component was reflected while 
the remaining 20 percent illuminated 
the true ceiling to reduce the bright- 
ness ratio between the two overhead 
levels. The result was productive of 
favorable comments from visiting com- 
posing-room personnel and satisfaction 
on the part of the men working beneath 
these units. Lighting, throughout the 
building, is predominantly incandes- 
cent, with fluorescent lighting used 
principally for general illumination 
over aisles between presses and in cer- 
tain office areas. 


On-the-Spot Analysis" 


Many installation problems, unique 
to printing plants, were encountered 
during construction and were solved 
through on-the-spot analysis and by 
frequent conferences between contrac- 
tor and maintenance engineer. 

The completed distribution system 
of The Times represents a sound in- 
vestment in “Deadline Insurance.” 
Since maintaining maximum press 
schedules through hours of darkness 
demands guaranteed performance, the 
element of possible failure must be 
minimized by approving only the best 
in electrical distribution, control, pro- 
tection and maintenance. To convert 
1500 tons of paper from roll stock to 
1i-million newspapers overnight calls 
for a closely-integrated organiza- 
tion and absolute adherence to a rigid 
time schedule. That these perform- 
ances are consistently upheld is the 
proof of continuous performance 
through electrical reliability. 
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Illumination in composing area is furnished by high-wattage incandescent 
lamps shielded by pale blue glass bowls. Fixtures are stem-mounted beneath 
suspended rectangular reflection panels. Glare and shadows are at a 
minimum. (Photo courtesy N. Y. Times) 


Construction picture shows layout of stereotype department’s main control 
panels, Risers from main switchboard enter bottom of boards. Branch 
feeders are carried through conduit connected to tops of panels. Branch 
feeders run to local control panels conveniently located. 
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Unique lighting layout 
and socket design per- 
mits interchange of Slim- 
line and cold cathode 
lamps. 


By William F. Schaibley 
Brooker Electric Co. 
Detroit, Mich. 





INSTALLATION DATA 


Total Area Illuminated. .. 105,000 sq. ft. 
Illumination Intensity on Working Plane 
75 footcandles 
Quantity of Fixture Channel 
13,128 lineal feet 


Number of Lampholders........ . 13,688 
Number of 93-inch Lamps........ 6,844 
Number of 2-lamp Ballasts........ 3,422 


Total Connected Lighting Load: 
363 kilowatts 











View of circuit conduits and fixture channel supports (arrows) before ceiling 


was covered. 


LIMLINE-COLD cathode lamp 
interchange is practical in the 
new engineering and adminis- 


tration building of Briggs Manufactur- 
ing Company, Detroit. Any of the 
present 6,844 hot cathode slimline 
lamps can be replaced by cold cathode 
lamps with equal facility. It is simply a 
lamp replacement chore. 

The two story structure is completely 
air-conditioned, 240-ft. by 350-ft. Lay- 
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Typical circuit diagram of ballast and socket connections. 


Cut-away views showing construction of specially de- 
signed “long” socket (left) and circuit-closing socket. 


Convertible Stimline— 
Cold Cathode Lighting 


out limitations were imposed by a saw- 
tooth (north light) roof construction 
and 20-ft. by 25-ft. bays. Briggs plant 
engineer, W. R. McClenaghan, and 
building designers, W. W. Wood Com- 
pany, wanted a lighting system that 
would meet the exacting demands of 
critical office and engineering work. 
Both preferred the long light source 
of the slimline and cold cathode type 
and decided to install a system that 


Copper cups accommodate both Slimline and cold 


cathode lamps. 
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East-West view of saw-tooth bay in engineering area, showing illuminated 
“grid” of Slimline lamps. Combination with natural light provides even 


distribution on working plane. 





General office area utilizes same illuminated “grid” unit. Light “stack-up” 
can be minimized by installing ceiling baffles at column lines. 


would take either lamp. They gave 
Brooker Electric Co., Inc., Detroit 
electrical construction and engineering 
firm, the job to design and install such 
a system. 

A full-size plywood model of two 
second floor saw-tooth bays was built 
for study. Suspended fixtures would 
not suit the structure so study was con- 
centrated on ceiling mounted units. 

One bay was equipped with four fix- 
ture channels containing a total of 30 
hairpin-type cold cathode lamps spaced 
six inches between ends and 42 inches 
between centers of the hair-pins. The 
other bay was equipped with four 
channels containing 30 straight lamps 


spaced on 18-inch centers. Both pro- 
vided the desired 75 footcandle inten- 
sity. Straight lamps were chosen be- 
cause of the more even light distribu- 
tion on the ceiling used as a reflector. 

As finally installed, the second-floor 
system consists of an illuminated hori- 
zontal “grid” of 30 unshielded lamps 
(10 rows on 18-inch centers) per bay, 
mounted to the saw-tooth incline, the 
ceiling height at columns is 10-ft., 
6-in.; at peak 16 ft. At column lines, 
a 48 inch space between end channels 
permits addition of partitions if de- 
sired. In effect, this arrangement pro- 
vides an inverted triangular trough of 
combined artificial and natural light. 



























































Close-up of fixture channel mounted 
to saw-tooth ceiling. Note “long” and 
“short” sockets back to back and 
roominess of wiring channel. 


In the interest of fixture and lamp 
standardization, the same unit was 
used in the first floor general office 
areas. Here the “grid” was mounted 
to the 11-foot suspended acoustical 
ceiling. To provide space for ventilat- 
ing outlets, two lamps were eliminated 
in the center of each bay, leaving 28 
lamps per “grid.” 


Channel and Socket Design 


Lack of standard lighting equipment 
that would satisfy the above design re- 
quired development of fixture channels 
and lamp sockets. Space limitations 


[Continued on page 190] 
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Industrial Electronic Co 


Electrical components which, with electronic tubes, are 


the essential elements of industrial electronic apparatus. 





mponents—| 


By R. B. Immel 


Westinghouse Electric Co, 
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TRIPLE-DECK OVEN burns out stator windings while 
mechanic does other work. Automatically controlled 
Despatch unit has three staggered ring gas burners 
(4", 7" and 9" diameters) providing a low tempera- 
ture carbonizing flame. Rated at 350 F., the oven 
will take up to a 5 hp. motor; has safety draft control 
that starts fan motor before burner will work. One 
side of coils are cut off before being placed in oven. 
Fractionals are left in unit '/2 to | hour. Charred 
insulation and windings fall in removable drawer at 
bottom. 











ANGLE-IRON "LADDER" welded to soldering bench 
holds armatures at an angle for soldering commutator 
connections. Steel pins inserted in holes (on 1!/2-in. 
centers) support conduit sleeve shaft extension. "“Lad- 
der" is 30 inches high; sleeves are 18 inches long and 
of diameters to take '/2", 34", and |" shafts. 


HAND REST WITH GUIDE pins on coil winding machine reduces physical 
and mental tension of operator; permits her to wind coils by "touch" while 
concentrating on turn counter. Pins form guide positions corresponding to 
15 steps of winding head. Thumb and forefinger holds magnet wire on bar 
and in proper position while head is turning. Bar is '/2-inch thin-wall conduit; 
pins are brass. 


Cutting Shop Costs 


By August Eckel 


Some minor improvements that cut operating 


costs in Boustead Electric’s small motor repair 


department. 


Profitable operation of a small motor repair business is a 
direct function of shop efficiency. Best way to attain top rating 
is to set up a separate department with special equipment and 
trained personnel to handle fractionals. Unit cost reduction 
through a well planned shop layout and efficient repair and 
operating techniques paves the way to the volume production 
needed to earn a reasonable return. 

George P. Svendsen, manager, Boustead Electric & Mfg. Co., 
Minneapolis, followed this pattern when organizing his small 
motor repair department. Not content with an already efficient 
layout, including latest equipment and trained personnel, he 
went on to improve it by concentrating on seemingly minor 
details. Some of the economical methods he used to cut minutes 
from the less spectacular shop chores are illustrated below. 
Minutes saved soon added up to hours. The resultant over-all 
shop efficiency permitted operating cost reductions that improved 
the profit picture. 

Although his new department is now in high gear, Svendsen 
is still scanning his operations to find other places where 
advanced techniques can be applied. 
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HALF-STEP CLIPS made from 5-in. copper. strip are used on single-phase winding head when length of coil loop falls between con- 
ventional steps on head. Two sets of 15 clips each (Left) are kept in slotted rack. Each slot and clip is numbered to correspond to step 
numbers on head. Clips snap on corresponding step of winding head (Right, arrow). There is about one inch difference in total length of 
coil loop between normal steps on head; copper clips reduce this to one-half inch. Winding data cards indicate step numbers to use. 


A "2!/2" notation would indicate use -of clip on step 2. 


AUTOMATIC TORCH CONTROL saves time when using acetylene 
torch for making all Formvar magnet wire connections. This "gas 
economizer" is a gang coupling between tank and torch hoses with 
a built-in pilot flame and hook-arm valve. Torch on hook closes 
valve shutting off gas to nozzle; off hook opens valve. Pilot flame 
is for igniting torch. Gas cut-off at “economizer” eliminates former 
need of adjusting nozzle valves each time torch is used. One adjust- 
ment assures proper mixture at all times. 


5 
QUICK-CHANGE LABEL is placed on all new parts before going 
into shop. Label (Dennison's ‘Pres-A-Ply") can be reused several 
times without loosing adhesiveness. Mfgr's. part number, stock order 
number, name of part and rating are printed on label in ink. After 
assembler mounts part, he transfers label to job ticket. Shop clerk, 
in turn, transfers label to blue parts ticket which accompanies job 
ticket to office for pricing and perpetual inventory record. It then 
goes in monthly parts cost file. Method saves valuable mechanics 
time, eliminates re-entry errors, confines paper work to office 


clerical staff. 
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Closeup of access hole and welded studs in place. 
is pulled in from headers at end of the floor cells. 





Wiring 





Access hole is cut in Q-floor cell. Studs are applied with Splices are pushed up into cell and cover secured to the 


stud welding tool shown above to take cover plate. 


welded studs with hex nuts. 


Welded Studs Support Fixtures 


Covers fastened by welded studs provide direct 


fixture support from Q-floor wiring channel. 


ORE than 500 incandescent light- 
ing fixtures were installed by 
the Allegheny Electric Company 

of Pittsburgh from Q-floors without 
the use of any outlet boxes, grommets, 
or lock nuts usually employed for this 
purpose. The Q-floors form the ceil- 
ing for the first and second floors of 
the three-story Pittsburgh warehouse, 
recently erected for Union Supply 
Company, a United States Steel Cor- 
poration subsidiary. 

The electrical contractor cut access 
holes in the raceway using a Black 
and Decker circular saw in a $ inch 
drill. The drill was fastened to the 
end of a length of 3 inch conduit. One 
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man guided the drill from the scaffold. 
Another man on the floor using a 
piece of 2 to 4 as a fulcrum and an- 
other board as a lever supplied pres- 
sure by resting the end of the support- 
ing conduit on one end of the board 
and stepping on the other. Thus 
cutting the access holes was a relative- 
ly simple and effortless task. 

He then welded two 4 inch threaded 
studs on either side at each fixture 
location. All wiring for the lighting 
system is cafried directly in the floor 
channels, which form wireways. The 
fixtures are connected and the cover 
plates secured to the ceiling by means 
of the studs. 


D. R. Ross, superintendent of con- 
struction for Allegheny Electric, re- 
ports that this simplified method re- 
duced installation time approximately 
one-half hour per outlet and saved 
approximately 65 cents worth of ma- 
terials per unit. The method used in 
the installation of these fixtures on 
10-foot centers throughout an area 
totaling 32,000 square feet, resulted 
in a net saving to the owner of $1,115, 
according to Mr. Ross. A Nelson stud 
welding gun, with an automatic timer, 
was used in this installation. 

The building is 80 by 200 feet, and 
is of structural steel construction, with 
sidewalls of concrete block, faced on 
the exterior by common brick. David 
T. Riffle, Inc., was general contractor 
on the project, which was designed by 
J. Phillips Davis, architect, and El- 
wood Tower, consulting engineer, 























BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office prac- 


tices. 


Readers are invited to contribute items from their experience to this 


department. All articles used will be paid for. 


Flexible Connections For Sales Counters 


MERCHANDISING 





——_ 


A new merchandising trend in mod- 
ern department stores is towards flex- 
ibility of showcase and sales counter 
arrangement. Counter layouts are 
changed in accordance with the de- 
mands of seasonal displays. Depart- 
ments are expanded and contracted as 
sales requirements dictate. Traffic is 
diverted to different areas of stores by 
relocating aisles and shifting the vari- 
ous displays and cases. 

This versatility is possible by con- 
necting counters and displays to one 














another by means of flexible con- 
nectors. Only a single unit in each 
group of counters need be connected 
to a floor box and the remaining count- 
ers, chain-connected to this fixed unit, 
can be swung into a variety of mer- 
chandising arrangements to best ac- 
commodate seasonal demands. 

In designing Lane Bryant’s new 
Fifth Avenue store for women in New 
York City, consulting engineer Ed- 
ward E. Ashley provided for a flexible 
arrangement by specifying a complete 

















Individual show cases and sales counters can be quickly connected to 
one another by means of flexible metal-sheathed cables and the acces- 
sories illustrated. This flexibility will permit —— counters in 


accordance with seeasonal demands. 


| Practical Methods 





installation of connectors, plugs, jump- 
ers and fittings designed for flexible 
interconnection of counters and show 
cases. The fittings and accessories, de- 
signed and manufactured by Russell 
& Stoll, include metallic-sheathed wir- 
ing to provide for the carrying of the 
building: ound system to each case 
and fixture, steel-clad connectors and 
plugs, and self-aligning machined con- 
tacts. 

Two methods of application can be 
used, connecting key showcases to 
either floor boxes or to underfloor 
ducts. These two methods are illus- 
trated in the accompanying drawings. 

It is expected that variety of counter 
arrangement, combined with varied 
lighting treatments, will aid in promot- 
ing sales by increasing customer in- 
terest. Counters may be shifted inde- 
pendently of any existing underfloor 
distribution.. grid and maintenance 
should be retained at a minimum.’ 


Panel Wiring 
Made Easy 


WIRING 





It’s a cinch to wire, and maintain, 
the lighting distribution panels that 
Kvalsten Electric Company, Minneap- 
olis electrical contractors, recently in- 
stalled during electrical distrfbution 
alterations and extensions-at The Day- 
ton Company department store in 
Minneapolis. 

Kvalsten engineers assured such in- 
stallation. and maintenance ease when 
they specified three new features when 
ordering the panels: 


1. Extra wide wiring gutters. Panel 
cabinets are three inches wider on each 
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I. FEMALE RECEPTACLE 2.MALE PLUG 3. CONNECT ING BOX 4. FLOOR BOX 5. EVER-LOK FLOOR EXTENSION 
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- SPECIALIZATION 




























@ Every piece of EP equipment is designed and 
built for its specific application. This factor of specialization 
., » building-for-the-job, is the reason why The Electric Prod. 
ucts Company is the leader in its field. For 35 years, EP has 
been building High-Current, Low-Voltage Motor-Generators 
and other special electrical equipment. 


@ To You as a user of direct-current in any of 
its applications, our specialized equipment means savings in 
life-time cost per unit. It also means more amperes per dollar 
... less electricity consumed. Specially-built equipment requires 
far less maintenance ... another saving in time and money. 

© Proof of EP superiority is yours for the ask- 
ing. Descriptive bulletins covering any of the illustrated uses 
and many other applications are available at no obligation. 
irene Your local EP representative will supply you, or a card to 
sit oe The Electric Products Company will secure the same results. 
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THE ELECTRIC PRODUCTS COMPANY 


1734 CLARKSTONE ROAD See PVeELAND 12, OHIO 
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side and five inches wider on top and 
bottom than the conventional “tub” for 
comparable panel sizes. Electricians are 
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EXTRA WIDE GUTTERS 


A lighting distribution panel that is 
easy to install and maintain. Features 
noted below were specified by Kvalsten 
Electric Company, Minneapolis elec- 
trical contractors, for all panels in 
their Dayton Company store wiring 
project. 


assured plenty of room to make wide 
sweeps of feeder cables and neat branch 
circuit connections. 

2. Full hinged cover that exposes 
wiring gutters when opened. No longer 
need the maintenance electrician strug- 
gle with cumbersome screw-catch cov- 
ers that must be completely removed to 
reach circuit connections. A hinged 
door in the cover gives operating per- 
sonnel access only to fuses and toggle 
switches. 

3. Colored toggle switch levers to as- 
sure correct balancing of the load on 
the 3-phase, 4-wire system. Red 
switches are on phase “A”, yellow on 
phase “B”, and blue on phase “C”. Cir- 
cuit additions or rearrangement can 
quickly be made without fear of creat- 
ing an unbalanced condition. 


Bearing Installed 
Using Dry Ice 


MAINTENANCE 





From Spartanburg, South Carolina, 
comes an idea for installing bearings 
without the use of a press. For instal- 
lation crews, working under the same 
conditions encountered by A. W. 
Robinson of the Southern Electric 
Service Company, the method should 
be of interest and atsistance. A letter 
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from the Palmetto State puts the sub- 
ject on ice by telling us that: 

“They purchased a factory bearing 
from us a short time ago for a West- 
inghouse 40 hp., 900 rpm., Type CS 
motor, which we furnished several 
years ago. In placing the bearing in 
the end shield, they were faced with 
the obstacle of a very tight fit in the 
housing and no press available to 
force the bearing into place. They 
considered driving the bearing in place, 
using a sleeve of the same diameter as 
the bearing ; however, this method was 
not used for fear, of damaging the 
bearing. 

“The bearing was then filled with 
dry ice and allowed to cool for a few 
minutes. It was then slipped into place 
in the end‘shield by hand. Approxi- 
mately a half hour later the motor was 


reassembled and operated  satisfac- 
factorily.” 
Easy Way To 
Pull Cable 
WIRING 





“For pulling cable from No. 0 up to 
1,000,000 C.M., we simply drill a hole 
through the cable near the end, run a 
wire through the hole and pass the 
ends of the loop so formed through the 
eye of the sling, bringing them back 
and winding them around on them- 
selves several times securely,” said 
H. R. Buzzell, assistant general man- 
ager of the Superior Electric Works, 
Los Angeles. 

“With an electric drill and a size 
of wire appropriate to the pull re- 
quired, this takes almost no time at all 
as contrasted with stripping the end 
of the cable and preparing it for some 
means of applying a fishing tape. 
Moreover, there is no waste of cable as 
compared with the stripping method, 
when frequently it is necessary to dig 
out a large section of the core in order 
to reduce its size for the application 
of a clamp or other pulling connection. 

“For three phase circuits, the three 
cables can be pulled at once as shown 
in the sketch below. Obviously, a 
single cable can be pulled even more 
expeditiously by the same method.” 
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Unique flexibility feature of vertical 
bus duct distribution system at The 
Dayton Company Store in Minneapolis 
is the extra plug-in opening in risers 
at each floor. Here, asbestos cover is 
removed to show access slots on a 
4,000-amp., 250-volt, 4-pole (3-phase, 
4-wire system) duct riser that is part 
of the system installed by the Kvalsten 
Electric Company, Inc., Minneapolis 
electrical contractors. Access plate ac- 
commodates dual tap-off unit (two, 
100-amp., 250-volt, 3-pole_ circuit 
breakers), similar to one below, that 
can be installed without “killing” 
riser. Only breakers with proper sub- 
feeder protection can be used. Scheme 
provides quick method of adding 
extra distribution facilities for special 
merchandise displays or permanent 
load increases. 





Narrow Panels Fit 
Structural Columns 


INDUSTRIAL 





Local electrical control in the shop 
sections of Johns-Manville’s new re- 
search plant near Bound Brook, New 
Jersey, is from narrow panelboards 
mounted between the flanges of struc- 
tural H-columns in the high-bay areas. 
These panelboards, manufactured in 
several widths to conform with web 
dimensions of standard columns, are 
mounted at conventional heights. Ex- 
tension troughs are carried up columns 
to connect panelboards with overhead , 
pull boxes. Shorter wiring times have 
resulted and shorter branch runs are 
possible. The installations are neat 
in appearance, require minimum space, 
are protected by the heavy column 
flanges and locate control centers where 
most convenient. Equipment controlled 


- Drill hole through cable 
‘ -- Wire loop 
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“Pass wires through sling eye, 
bring back and wrap securely 


-<---" 


SEPTEMBER,. 1947 73 


















TIREX CABL Es PAY OFF! 


The ability of an insulated cable to withstand excessive punish- 
ment can mean a big difference in the output of portable equipment. 


That’s why Simplex-TIREX cables are specified over and again 
for use on heavy duty machinery such as the Barber-Greene Coal 
Loader pictured above. 





Constant abrasion by those jagged lumps of coal and the crush- 
ing wheels of trucks demands a toughness that can be relied upon. 
Exposure to burning sun or heavy rains, to grease and oil demands 
protection that’s both effective and lasting. 


The cured-in-lead Selenium Neoprene Armor on all TIREX cords 
and cables is an exclusive compound carefully designed and manu- 
factured to provide these features. It exceeds the requirements of 
TIR EX cords and cables, the flame-resisting tests of the Underwriters’ Laboratories and the 
in many sizes, can now be Department of Mines, Commonwealth of Pennsylvania. Tests in 
the factory and field have proved it unexcelled by any other cord 
or cable jacket. When you specify TIREX, it is your assurance of 
Sizes not in stock can be efficient, dependable performance under any and all conditions. 


shipped reasonably soon after 





supplied direct from stock. 





If cable failures are slowing down your production lines and 
necessitating expensive repairs and replacements, we urge you to 
try TIREX cables at once. There is a size and type to meet the 
requirements for all portable cable service in mines, factories, 
repair shops, and construction operations. 


your order is received, 






















WIRES & CABLES 


SIMPLEX WIRE & CABLE CO., 79 SIDNEY tis CAMBRIDGE 39, MASS. 
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Narrow panelboards fit between 
flanges of standard structural H- 
columns in Johns-Manville’s research 
plant factory area. Convenience, 
safety, minimum space requirements 
and reduced installation time result 
from using these boards. 


from these panelboards is powered 
from a 1000-amp. plug-in busduct that 
extends the length of the shop and is 
mounted at a height of 20 feet to the 
panelboard-supporting columns. Single 
phase 37.5 kva. dry transformers are 
connected to this busduct to transform 
the 3-phase 440-volt current to 120/240 
volts. 


Floor Supports For 
Heavy Vertical Ducts 


WIRING 





Design of adequate supports for 
heavy bus ducts was one of the biggest 
problems encountered by Kvalsten 
Electric Co., Inc., Minneapolis elec- 
trical contractors, when they installed 
a unique vertical bus duct distribution 
system to serve the 12-story Dayton 
Company Store in Minneapolis. Ca- 
pacity of the various risers ranged 
from 1,000 to 4,000 amperes with most 
of the duct being 4-pole to provide 
both power and lighting on a 3-phase, 
4-wire, 120/208-volt system. 

_ Floor supports composed of angle- 
iron “arms” resting on concrete pads 
was the answer. Typical of those in- 
stalled throughout the store is that 
illustrated in the accompanying photo- 
graph. Here, two 20-inch lengths of 
4 in. by 4 in. by 4 in. angle-iron were 
bolted to the sides of the 2,000-amp., 
4-pole, busduct (16 in. by 12 in.) 


Stout floor flanges resting on concrete 
pads support weight of heavy bus duct 
risers at each floor in the 12-story 
Dayton Company Store in Minneapo- 
lis. Leveling bolts are adjusted before 
pad is poured. Duct is not ventilated 
where it passes through floor. 


Each of these floor flanges has two 
4-in, cap screw bolts (resting on small 
steel pads) for leveling the duct after 
it is installed. After the riser has been 
leveled, concrete pads are poured be- 
tween the angle-iron and the rough 
floor (height of pad varies with 
finished floor level but one inch is 
minimum). These pads take the full 
weight of the vertical duct sections. 

At each floor, individual busbar 
weight is supported by Bakelite stop- 
blocks equipped with cap screw bolts 
and shake-proof washers. Also added 
as an integral part of the duct assembly 
at floor line is a Canvas-Bakelite bar- 
rier or “fire-stop” around the busses 
to prevent the duct from acting as a 
flue in the case of fire. 


WIRING 





To reduce physical stresses on long 
vertical bus connections to the main 
switchboard at the Sherwin-Williams 
Kensington Plant, Sweningson & Com- 
pany, Chicago electrical contractor- 
engineers, designed a simple, yet effec- 
tive, spring suspension support. 

The bracket is fabricated from an 
L-shaped length of angle-iron with 
a steel cable and spring tie between the 
two free ends. One leg of-the bracket 
is bolted to the wall high above the 





Spring tie-bracket (arrow) on busbar 
support relieves stresses at switchboard 
terminals caused by expansion or con- 
traction of the copper bars. Turn- 
buckle adjusts initial length of steel 
cable and levels the ebony asbestos 
busbar support. 


board. Mounted at the end of the 
other leg (where the busbars shift to 
a horizontal plane) is an angle-iron 
frame accommodating ebony asbestos 
busbar supports and spacers. 

A turnbuckle in the steel cable tie 
provide the necessary adjustment to 
level the busbars before connection to 
the switchboard. The spring absorbs 
any stresses that may be caused by 
expansion or contraction of copper 
bars or vibrations in generator room. 

By using this simple device, Swen- 
ingson engineers have _ eliminated 
trouble that frequently arises when 
stresses occur at the switchboard bus- 
bar terminals. 








Active in construction management in 
the Tri-Cities area are: (L to R) G. O. 
Farlow (Farlow Electric Co.), East. 
Moline, Ill.; Wm. J. McNealy (Electric 
Construction Co.), president, Tri-Cities 
Electric Institute, Rock Island, Iil.; 
and E. H. Ankerson (Schlueter Elec- 
tric Co.), president, Quad Cities Chap- 
ter, NECA, Davenport, Iowa. 
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GRAHAM MacD. is a bright, young architect 
who’s angling for a partnership. His big 
opportunity is the lighting layout for a new 
tractor plant. The question is—what light 
source is flexible enough to provide modern 
illumination for both offices and shops, and 
do it economically? 


SOLUTION: You don’t have to look far for 
the answer, Graham. General Electric fluo- 
rescent lamps have already set the pace in 
up-to-the-minute industrial lighting. Scien- 
tifically installed, they always improve plant 
efficiency and make work safer and easier. 
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ROBERT B. is a busy process engineer in a ceramic 
plant. He’s fishing for a low cost production- 
line method of drying molded clay products so 
they can be handled more quickly. And he 
needs equipment that will fit right into his 
present plant layout. 


SOLUTION: Have you checked with a recognized 
infrared oven manufacturer, Bob? He can fix 
you up with heating equipment tailor-made 
to do your special job. Be sure to specify G-E 
industrial infrared lamps. They’re made in 
every size—from 125 to 1000 watts—to give 
you exactly the heat you need. 


Whatever lamps you need 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for more 
detailed description, sizes, prices and other data write to the manufacturers’ 
advertising department, tell them in what issue of ELECTRICAL CONSTRUCTION 
and MAINTENANCE you saw the item and they will send full details to you. 


Equipment News 





Synchronous Motors 


To meet the needs 
of industries such as 
pulp and paper 
requiring splash- 
proof synchronous 
motors, this line of 
low speed synchron- 
ous motors’ has 
been redesigned to 
include splashproof 
construction. Simple 
design of end shield 
covers makes it 
easy to remove 
and assemble when G-E SYNCHRONOUS MOTOR 
inspecting motor. The pedestal bearings are outside the 
housing, permitting regular inspection of oil supply and 
oil ring operations. The new frame construction saves 
floor space as it has louvered openings for the side air 
discharge instead of the flared-skirt type of opening. The 
conduit box is included in the frame structure of the motor 
to protect it from splashing liquids. An inspection window 
is provided in the air chute. General Electric Company, 
Schenectady, N. Y. 





Shock-Proof Receptacle 


A new duplex re- 
ceptacle features a 
self-closing rotary 
dial cap which covers 
access to current 
carrying prongs 
when receptacle is 
not in use. Particu- 
larly adaptable to 
residential use, it 
keeps children from 
inserting pins, wires 
or other metal objects; keeps out dirt, dust and water; 
reduces accident and short-circuit hazard in the home. 
Cord plug must be rotated a quarter turn to the right 
before contact is made. Spring action prevents plug 
from falling out; dial cup snaps closed when plug is with- 
drawn. Construction features rust-proof metal parts, 
large contact area, double walls of bakelite to isolate 
current carrying parts. Receptacle carries Underwriters 
label, is available in brown or ivory with plaster ears and 
twin binding screws. Bell Electric Company, 1844-50 
West 21st St., Chicago 8, Illinois. 





BELL RECEPTACLE 


Alarm Switch 


A new low voltage electrical 
alarm switch designed to warn 
of mechanical difficulties in 
commercial and home freezers 
has been announced. Installed 
with either a bell, light or 
buzzer alarm device, the switch 
is designed to function as soon 
as the temperature in the 
freezer rises to a predetermined 
danger point. The alarm device 
begins to operate while the in- 
terior temperature is still rela- 
tively low thus providing a 
reasonable period of time for 
emergency repairs before food 
spoilage - starts. It contains a 
complete thermostatic element 
together with the contact mecha- eT ae) 
nism. Cutler-Hammer, Inc., 228 North 12th Street, Mil- 
waukee 1, Wis. 





Electronic Intercommunication System 


A new type of Amplicall electronic intercommunication 
system has been announced. The master station unit is 
available with or without handset, for completely private 
conversation. New features include “visual” busy signal, 
individual locking-type pushbuttons for station selection, 
illuminated “on-off” volume control, plug in cable connec- 
tions, and a balanced line wiring system which prevents 
“cross-talk”. Systems are available with facilities for the 
use of up to 24 master stations, permitting as many as 12 
conversations to be carried on simultaneously. Rauland 
Corporation, 4245 N. Knox Avenue, Chicago, III. 





RAULAND INTERCOMMUNICATION SYSTEM 
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FOR THE MOST EXACTING 
ELECTRICAL INSTALLATIONS 











AUTOMOTIVE IGNITION HARNESSES. Applied with a Segur taper adapy MACHINE TOOLS, PRINTING PRESSES. Where power wiring is subjected 
ted to the work with the cooperation of the National Scientific Products to oil, acids, etc., “SCOTCH” Electrical Tape with Vinyl Plastic Backing 
Co. Applied in this manner “SCOTCH” Electrical Tape with Vinyl Pldstic provides dependable resistance to oil; water, fresh or salt; acids; alkalis; 
Backing makes a securely bound but flexible harness; high resistance to oil, alcohol; hydrocarbons. 

water, alcohol, heat, abrasion; high tensile strength. 
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“SCOTCH” is the registered trademark for the more than 100 varieties of adhesive tapes 


made in U.S. A. b 
PROTECTIVE SHEATH FOR BATTERY CABLES. Above picture shows heavy 


battery cables protected with a tight spiral-wound sheath of “SCOTCH” MINNESOTA MINING & Mec. Co. 


Electrical Tape with Vinyl Plastic Backing. The acid and oil resistant quali- eT oe gee 
ties of this tape equip it to give fullest electrical and mechanical protection. THE 3 M COMPANY 
SAINT PAUL 6, MINNESOTA 
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Soldering Tool 


A new soldering | 
tool, called Pres-to- | 
Heat, is now available. 
It operates from a-c fj 
current, using a six 
yolt transformer and 
a light weight heating 
ynit, A spring-actu- § 
ated lever, when com- 
pressed, closes two 
plier-like carbon elec- 
trodes on the parts to 
be soldered. By fur- 
ther compressing the | 
actuating lever, the; 
current is switched 
on for the short | 
period required to melt 
the solder, Slightly 
releasing the lever 


turns off the current 
and permits the work to be held between the jaws until the 


solder has cooled. Triton Mfg. Co., Inc., E. Haddam, Conn. 





TRITON SOLDERING TOOL 


Hydraulic Press 


A new 25-ton hydraulic press, 
known as Model 25H, has been 
announced. It is built for use 
in maintenance, service, and 
industrial plants. Press features 
a fast moving ram saving con- 
siderable operating time, is 
claimed by the manufacturer. 
A large space between uprights 
allows the handling of work 
up to 334 inches in diameter. 
Standard equipment includes 
two combination table and V- 
blocks, round nose for pressing, 
pressure gauge and table-hoist- 
ing mechanism. Dake Engine 
Company, Grand Haven, Mich. 





DAKE HYDRAULIC. PRESS 


Neon Tester 


The Moonbeam neon 
tester, is a device 
for the neon service 
man and also for 
maintenance men on 
cold cathode lighting 
in offices, schools, fac- 
tories, churches, etc. 
It is claimed to make 
the job of locating bad 
tubes and lamps 
faster, safer and 
easier. It is powered 
by a 45 volt B bat- 
tery making it port- 
able. The tester oper- 
ates by means of 





LUNAR NEON TESTER 
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creating a spark of 75,000 volts at low amperage, which 
activates the gas in neon and cold cathode tubes. Any 
undamaged tube will light instantly on contact. - Tubes 
which fail to show light are either broken or burned out. 
If all tubes activate but the display fails to operate, it 
is an indication of trouble somewhere else in the circuit, 
such as switch, connections, transformers or fuses. The 
Lunar Products Company, 10238 Mack Avenue, Detroit, 


Mich. 


Electric Counter 





Photoelectric coun- 
ter Type P1 consists 
of a photoelectric con- 
trol, light source, and)” 
electric counter. The 
only equipment which 
needs to be located at 
the point-of-count is 
the control and light 
source. One or more 
electric counters may 
be placed at any con 
venient location and 
wired to the control. 
Remote control is eas- 7 
ily obtained. No wir- § 
ing is necessary. The § 


control has a line cord 
which fits any stand- PHOTOSWITCH COUNTER 


ard lighting outlet. This supplies the power for the light 
source and electric counter, which in turn have cables 
and plugs for plug-in connection to the control. It is 
recommended for counting on loading chutes and con- 
veyors, for remote counting, for high speed counting in 
can and box manufacturing, for counting small objects 
and many other applications. Photoswitch Incorporated, 
77 Broadway, Cambridge 42, Mass. 


Automatic A-C Control 


A new fully-automatic print- 
ing press control providing safe 
and accurate operation of news- 
paper presses has been an- 
nounced. Composed of a unit 
substation, primary panel, and 
secondary cubicle, the new con- 
trol can be used with a-c drives 
of 60 to 200 hp. All functions of 
the control are selected by the 
operator from pushbutton sta- 
tions in the press room. The 
factory-wired unit substation 
contains transformer, circuit 
breakers, disconnect switches, 
and busses to supply the correct 
a-c voltage to the drive system. 
The primary panel dispatches 
power to the various units in the 
press-drive system in response to 
signals from the pushbuttons. The secondary cubicle 
regulates the speed. All parts are protected in a totally- 
enclosed case. General Electric .Co., Schenectady, N. Y. 
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Industrial Spotlig 


A new. industrial 
spotlight is now 
available. It consists 
of a steel shell into 
which has been 
mounted a rugged 
key type socket. The 
front end of the shell 
contains a powerful 
lens which concen- 
trates the light di- 
rectly where it is re- 
quired. Louvres, both 
top and bottom, pro- 
vide adequate ven- 
tilation while internal 
shields prevent stray 
light from showing 
through the louvres. 





MAIN SPOTLIGHT 


The light is mounted on a ball 


socket joint which will hold in any position. This 
light is recommended for use over bench grinders, lathes, 
punch presses, riveters and so forth where a high degree of 
illumination is required. Main Electric Company, Inc., 
1462 East Main St., Rochester 2, N. Y. 


D-C Relays 


A complete line of 
single pole, double 
throw, current sensi- 
tive, d-c relays has 
been announced. The 
relays are designed 
for electronic applica- 
tions where switching 
must be performed by 
amounts of power as 
small as 10 milliwatts. 
Input ratings for the 
eight types of relays 
in the line range from 





G-E RELAY 


10 to 180 milliwatts; 0.47 to 1470 milliamps; and 0.07 to 
67,000 ohms. A relay of minimum size and weight can 
be selected for any of these coil power inputs. Contact 
voltage ratings range from 12 to 110 volts, a-c or d-c. At 
24 volts d-c the contacts will handle two amperes non- 


inductive, or .05 amperes inductive. 


Relays can be pro- 


vided with solder lug or plug in terminals. General 
Electric Company, Schenectady, N. Y. 


Instrument 


The new Model 47 
voltmeter is a sensi- 
tive amplifier type 
instrument, featuring 
the voltage range of 
50 microvolts to 500 
volts accurate within 
plus or minus 2 per- 
cent from 15 ¢ycles to 
30 kc. .and--plus or 
minus 5 percent from 
30 ke. to 100 kc. 
Input impedance is 1 
megohm plus 15 uuf. 
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INSTRUMENT ELECTRONICS VOLTMETER 
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shunt capacity. The voltage ranges are indicated on 
logarithmic meter with 20 decibels linear spread. Switch 
positions are provided every 10 decibels. It is self cop. 
tained in all a-c operated unit. The accuracy is independ. 
ent of tubes and line voltage within less than plus or 
minus % percent. The instrument serves simultaneously 
as a voltmeter and high gain amplifier. The amplifier 
gain is 40,000. Instrument Electronics, 42-17 Douglaston 
Pkwy., Douglaston, N. Y. 


Power Plant 


This new Voltbox * 
a-c powersupply of- 
fers a portable source 
of metered, contin- 
uously adjustable a-c 
voltage and current. 
Three ranges of out- 
put voltages and two 
ranges of output cur- 
rent are available. The 
variable voltage and 
current feature is 
achieved by two pow- 
erstat variable trans- 
formers operating in ET ISH eB Na lat ee 
conjunction with aux- SUPERIOR VOLTBOX 
iliary transformers, Voltage and current are varied inde- 
pendently and are electrically isolated from each other. 
For metering purposes, a triple range voltmeter and a 
double range ammeter are supplied. The circuit has been 
designed to permit its use on either 115 or 230 volt 50/60 
cycle power lines. The output voltage ranges are 0-30, 
0-150, and 0-300 volts while the current ranges are 0-5 
and 0-20 amperes. A circuit breaker offers instrument 
protection. The Superior Electric Company, 220 Church 
Street, Bristol, Conn. 











Resistance Welding Control 


A line of synchro- 
nous-precision, a-c 
resistance welding 
controls in a com- 
plete factory assem- 
bled pack has been 
announced. Known 
as Synchro-Trol, 
there are eight 
factory assembled 
subunits and five 
supplementary  sub- 
units from which it 
is possible to make 
hundreds of combi- 
nations for timing 
and sequencing. It 
may be side-of- 
welder or floor mounted. It has finger tip control, and a 
transparent access door. Subunits are of the pull out type 
and may be removed quickly for changes in control 
requirements by unloosening two wing nuts and discon- 
necting the plug connectors. Westinghouse Electric 
Corporation, Pittsburgh 30, Pa. 
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F, N. M. SQUIRES 


New York Board of Fire Underwriters 


Chief Inspector 
New York, N. Y. 


Questions on the Code 


GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 
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Thermal 


Cutouts 
Does the Code require that 
© thermal cutouts for motor run- 
ning protection be on the motor side 
of the motor controller?—M.E.C. 


No, unless the controller is 
e also the disconnecting switch 
and the voltage to ground is in excess 
of 150 volts. Section 2440 covers this 
and is as follows: “Disconnecting 
means shall be provided on the supply 
side of all fuses or thermal cutouts in 
circuits of more than 150 volts to 
ground and cartridge fuses in cir- 
cuits of any voltage, if accessible 
to other than qualified persons, so that 
each individual circuit containing fuses 
or thermal cutouts can be independ- 
ently disconnected from the source of 
electrical energy except as provided 
in Section 2352 and except that a single 
disconnecting means may be used to 
control a group of circuits each pro- 
tected by fuses or thermal cutouts 
under the conditions described in Sec- 
tion 4410.” Section 2352 exempts 
service fuses and Section 4410 pertains 
to two or more motors on a single 
machine or a group of motors in a 
single room within sight of the dis- 
connecting means.—G.R. 


Number of Wires 
In Conduit? 
Is there any 1947 Code Rule 


Q. that permits more than four 
‘No. 14 Type R wires (within wall 
msulation) in a Y% inch rigid con- 
duit ?—F.R.B, 


A No. There is one exception, 
e however, given in the note fol- 
lowing Table 4 and appearing in the 
Code just over Table 5 which states 
that the limitations given in Table 4 
do not apply to cases where a short 
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length of conduit is used for mechan- 
ical protection over exposed (open 


work) wiring.—F.N.M.S. 
Are thermoplastic wires (as 
© mentioned in Table 4) and 
synthetic wires considered the same? 
—F.R.B. 


Yes. Insulation formerly known 
e as synthetic Type SU is now 


called Thermoplastic Type T. 
—F.N.M.S. 


Fittings 
I have experienced quite a bit 


Q. of trouble in getting contrac- 
tors to use sealing fittings properly 
in explosive areas such as around gaso- 
line filling stations. These fittings like 
many other wiring materials are appar- 
ently difficult to obtain and as a result 
they want to use substitutes. Does the 
Code permit such substitutes and if 
so, how much sealing compound must 
be used?—N.A.R. 


The answers to your question 

e will be found under Section 
5015-C. First, this section states that 
enclosures for connections or for 
equipment shall be provided with 
approved means for sealing or sealing 
fittings approved for Class 1 locations 
shall be used. Second, the minimum 
thickness of the sealing compound shall 
be not less than the trade size of the 
conduit and in no case less than % inch. 
This may seem to prohibit the use 
of substitute fittings as the wording 
“approved means of sealing” leads one 
to believe they must use only those 
fittings or enclosures designed and 
approved for such use. Under normal 
conditions of supply this practice 
should be followed, but the Code does 
give the authority enforcing the Code 
the power of determining whether or 
not a device or fitting shall be con- 
sidered as approved and this seems an 
excellent occasion for the application 
of good judgment in the selection of 


suitable substitutes. For instance, 
there seems no good reason why an 
explosion-proof feed through fitting 
could not be used provided care was 
taken to assure proper thickness of 
the seal. On the other hand the filling 
of any box without making sure that 
the sealing compound extends into the 
raceway a definite distance should not 
be accepted, nor should we permit the 
compound to cover splices or taps 
within the boxes. Possibly by the 
time this answer is published the pres- 
ent shortage of these devices will be 
over, at least there are numerous rea- 
sons for believing that it will not be 
long before an electrical inspector need 
no longer be concerned over substi- 
tutes.—G.R. 


Auditorium & 
School Wiring 
Please advise the type of wir- 


QO. ing which the Code requires 
for a church auditorium seating 150 
people. Also the type of wiring per- 
mitted in school rooms.—K.C.O. 


A The National Electrical Code 
e does not specify the types of 
wiring required to be employed in the 
various types of occupancies but does 
restrict some of the types of wiring 
which may be used in certain occu- 
pancies. 

The Code recognizes, Open Wiring 
on Insulators, Concealed Knob and 
Tube Work, Armored Cable, Non- 
metallic Sheathed Cable, Rigid Metal 
Conduit, Electric Metallic Tubing, 
Flexible Metal Conduit and Surface 
Metal Raceways, all of which may be 
used for Church Auditoriums and 
School Rooms and all of which have 
been so used. ' 

Naturally, some of the above wiring 
methods are good for those occupancies 
while others are far from suitable, 
which of course, is a matter of opinion. 

In almost everyone’s opinion, open 
wiring and knob and tube work are 
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re VANGUARD 


Newest 
SILV-A-KING 
Fluorescent 
Fixture... 
for commercial 
installations 














guage! The Vanguard opens as 
easily, quickly, and safely as 


No more dangerous high- 
ladder gymnastics...no more 
fancy tools...no more lacer-- your fountain pen—for inspec- 
ated fingers or strong lan- _ tion, cleaning, or re-lamping. 


For assurance of minimum maintenance time... Specify the Vanguard! 
1. B. E. W., A. F. of L. © Listed by Underwriters’ Laboratories, Inc. 
Yours for the asking, “Vanguard” Bulletin No. 447FV 
REFLECTOR 


BRIGHT LIGHT COMPANY, INC. 


Subsidiary of Bridgeport Pressed Stee! Corp. 


FAIRFIELD AT STATE * BRIDGEPORT 5, CONN. 















the least desirable methods, for the 
classes of “work referred to ang 
undoubtedly rigid conduit, the beg. 
Next to rigid conduit, would be electric 
metallic tubing, then armored cable 
flexible metallic conduit, metal surface 
raceway and non-metallic sheathed 
cable, in just about the order given, 
—F.N.M.S. 


Wires 

OQ Will the Code require service 
© wires larger than No. 10 to 

supply a small outbuilding containing 

only a % hp. 220 volt motor and four 

light outlets?—P.H.H. 


A Section 2304 covers your ques- 
e tion and requires that service 
conductors supplying more than a 
single circuit be not smaller than No. 8. 
Inasmuch as you are supplying a 220 
volt motor as well as a single light- 
ing circuit, it is obvious that you have 
more than a single circuit and it there- 
fore is necessary to use the larger 
conductors.—G.R. 


Cartridge 
Fuses 


Must the cartridge fuses pro- 

© tecting an air conditioning 

plant in a home be on the equipment 

side of the disconnecting switch? 
—S.M. 


Fuses accessible to other than 
e@ qualified persons if of the car- 
tridge type must have a disconnecting 
means ahead of them regardless of the 
voltage involved. This requirement 
will be found under Section 2440. The 
owner or occupant of a dwelling would, 
of course, be considered as other than 
a qualified person, making it necessary 
to comply with these rules.—G.R. 


We are planning to wire a 
grain elevator and someone has 
told us that we can use thin wall instead 
of rigid conduit. Does the new code 
permit this?—E.R. 


A, 


The Code will permit the use 
of (thin wall) electrical metal- 
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Heat foiled again= 


=e > 


and agdin 
and again: y 
and again 


The switch mechanism in the new | 
Hammer line of safety switches is designed 
to withstand safely any degree of heat that 
can be expected from correctly selected fuses. 

Because of this advantage and because of 
the greater ease of installation and conven- 
ience of operation, because of proved per- 
formance and attractive appearance, Cutler- 
Hammer wholesalers and more and more 
alert contractors from coast to coast feature 


we and recommend these outstanding switches. 
... CUTLER-HAMMER, Inc., 1306 St. Paul 
Avenue, Milwaukee 1, Wisconsin. 
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- Tulamp Transformers 
— cut installation costs 


OF MERCURY LIGHTING 


Mercury-vapor lighting, with its 
high efficiency, is the most eco- 
nomical means of obtaining high 
levels of illumination in many in- 
dustrial plants. G-E Tulamp trans- 
formers provide the most econom- 
ical method of installing such 
lighting. 

General Electric Tulamp trans- 
formers include units especially de- 
signed for the popular H-1, 400-watt 
lamp. All Tulamp transformers com- 
bine the ballast of two lamps into 
one compact unit, reducing by one- 
half the number of transformers re- 
quired. Installation is further sim- 
plified by carrying a common ground 
to the lamps. Power factor is 90 to 
95 per cent, transformer losses are 


GENERAL @ ELECTRIC 


reduced, and starting current is less 
—all of which permits further re- 
duction in wiring costs. Single units 
cost less than pairs of single-lamp 
high-power-factor transformers. 

Built by the largest manufacturer 
of Mercury H lamps, Tulamp trans- 
formers assure you co-ordinated de- 
sign of lamp and transformer. They 
are quiet, eliminate stroboscopic 
effect, will give years of dependable 
operation. 





SHORT DELIVERY G-E mercury-vapor-lamp 
transformers are available on short deliv- 
ery. Write for full information on General 
Electric’s complete line of transformers for 
mercury lighting. Address the nearest G-E 
office, or Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 





412-25 





lic tubing in those areas of a grain ele. 
vator where dust does not accumulate 
on horizontal surfaces, but in all rooms 
or areas where dust may be in suspen- 
sion or is likely to be during normal 
operation of the elevator the Code re- 
quires the use of rigid conduit. There 
are few areas in the average grain ele. 
vator where deposits of dust cannot be 
found on horizontal surfaces. In fact, in 
the average country elevator the office 
and the feed warehouse are usually the 
only possible areas where electrical 
metallic tubing might be used. 

This misunderstanding has no doubt 
been caused by the fact that the 1947 
Code divides each hazardous area into 
either Division 1 or 2, and under Divi- 
sion 2 permission is given to use tub- 
ing. However, if you will refer to 
Section 5005 you will note that a Divi- 
sion 2 location is one containing only 
dust-tight machinery, spouting, con- 
veyors or bins from which dust can be 
released only by actual breakdown or 
rupture of the dust-tight enclosures, 
—G.R. 


20 Ampere Fuse on 
Lighting Circuit 


Was it the intent of the Arti- 

© cle Committee in Section 

2123C2 to allow 20 amp. fusing of 

lighting fixtures in residential occu- 
pancies?—H.C.A. 


Where a branch lighting cir- 
e cuit has connected to it only 
heavy duty lampholders or lampholders 
for fluorescent lamps and no receptacle 
outlets connected to it, it may be a 20 
amp. circuit, wired with No. 12 wire 
and fused at 20 amperes. The fixture 
tap, including ballast wires, must not 
be smaller than No. 14. 

The Code permits such a 20 amp. 
circuit as above and also the “12 
wire circuit for appliances in the 
kitchen, diningroom, pantry and laun- 
dry” to be fused at 20 amp. in dwell- 
ing occupancies.—F.N.M.S. 


Junction 
Boxes 


We have recently had occasion 
to question the ruling of our 
inspector who has refused to let us 
carry the feeder, supplying several 
small motors, through the switch boxes 
supplying each individual motor. This 
has been a quite common practice 
around here and we have never before 
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Rome Building Wire 


1... 








Is EASY TO 


Type RW (moisture 
resistant), rubber 
insulated, 


Type TW (moisture re- 
sistant), Rome Synthinol 
thermoplastic insulated. 





ch DIAMETER... 


e 8) 
| 
$ 
8) 
@) 
Ee 
< eo 
g RIF’ 


.- because unusual care is taken to provide well-centered insula- 
tion. Smaller diameter makes handling of multiple circuits easier 

. . facilitates pulling through conduit runs... means more room 
in junction boxes. 


. because the insulation, both rubber and thermoplastic, is 
especially compounded so that it comes off. easily, leaving the 
copper conductor clean... for easy and positive connection. 
All Rome compounds are constantly checked for electrical and 
physical characteristics in a special control laboratory. 


. . because the finish is carefully treated to give you a smooth, 
low-friction surface and, consequently, easier pulling. Check 
for yourself the smooth waxed surface of Rome building wire. 


“Easy to work” is the electrician's expression for a building wire 
that handles well, pulls easily, strips cleanly, and is known for 
uniformly high quality. He likes it because it saves him time with 
resultant reduction of installation costs. That is one reason why 
Rome Cable Building Wires have found wide recognition among 
electrical wholesalers and contractors... they are easy to work. 
Rome Building Wires are available in all standard sizes and 
colors of Rome Synthinol* Thermoplastic Insulated Types T and 
TW, for general purpose and wet location use, as well as, rubber 
insulated types R (general purpose), RW (moisture resistant), RH 
(heat resistant), and RL (rubber and lead). 

Don’t risk buying, or specifying, Building Wire by type alone. 
Make sure it is surface printed “ROME CABLE.” 


* Trademark Registered. 
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DISSIPATION 


Completely Approved 
* 
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been questioned about it. Is this q 
personal idea or does the Code now 
require a special junction box ahead of 
such a switch permitting only the tg 
to be brought into each switch cabinet? 
—L.H.W. 


Unless the disconnecting switgh 

e or controller cabinets are ge. 
signed with special wireways they are 
not to be used for junction boxeé, Sec. 
tion 4307 reads as follows: “Enclosures 
for controllers and  disconyecting 
means for motors shall not be used as 
junction boxes, troughs or raceways 
for conductors feeding through or 
tapping off to other apparatus unless 
designs are employed which provide 
adequate space for this purpose.” This 
is a new provision of the Code found 
for the first time in the 1947 edition 
and made necessary by the quite com- 
mon practice of crowding of the wire- 
ways within these enclosures.—GR, 


We are wiring a small manu- 

© facturing plant which will use 

two paint dip tanks in an open room 

approximately 40 by 60 feet. Must 

this room be wired only with explo- 
sion-proof equipment ?—A.P.R. 


A This is a question that is rather 
e difficult to answer correctly as 
there are many facts unknown, but if 
the room is well ventilated and there 
is no possibility of molten particles 
dropping into the dip tanks from over- 
head motors, cabinets or fixtures, 
equipment located several feet above 
the level of tanks need not be of the 
explosion-proof Class 1 Group D type. 
Solvent vapors are heavier than air 
and are, therefore, readily removed 
from the building by a properly 
designed ventilating system. How- 
ever, should this room contain no pro- 
visions for the removal of this vapor, 
it should be wired with the explosion- 
proof equipment.—G.R. 


Cove 
Lighting 


QO I am installing cove lighting 
© in the living rooms of several 
homes in our city. This will consist 
of tubular lighting operating at 1,000 
volts as permitted by the Code. These 
buildings are one story with attic space 
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eS AST-°° 
one 


“— MORE THAN A WORD! 


Certified Ballasts 
are checked and 
rechecked in 
actual service— 
an additional 
safeguard for 
high quality. 


. Measuring 
Certified Ballast 
temperatures 
while ballast is 
operating in an 
actual fluores- 
cent fixture. 


Hot Box! Certified Ballasts are 
tested and checked against 
overheating. Test oven deter- 
mines temperature rise. 





When fluorescent lighting fixtures 
are equipped with Certified Ballasts, 
you and your customers are protected 


CERTIFIED FLEUR-0-LIER MANUFACTURERS, ES, “CERTIFIED” ona ballast ‘Certified’ further means ballasts 

RLM STANDARDS INSTITUTE and CERTIFIED h : oo4) ° 

tth 1 h that are quiet in operation... 

LAMP MAKERS have solved their ballast problems by » means that this ballast hasbeen Se : 
built to exacting specifications set protected against overheating 


writing CERTIFIED BALLASTS into their specifications. 


Y 


SPEC. NO. 6 
HIGH PF 


.. and long lived. And they cost 


up by lighting experts... that 
no more than any other ballasts! 


it has been tested, checked and 
CERTIFIED by impartial Elec- Write today for new booklet, 
trical Testing Laboratories, Inc. ‘The Story of Certified Ballasts.” 


LRTTFIED BALLAST MANUFACTURERS 


Makers of Certified Ballasts for Fluorescent Lighting Fixtures 


Acme Electric Corporation Chicago Transformer Div. Jefferson Electric Co. 

Cuba, New York Essex Wire Corporation Bellwood, Illinois 
3501 Addison St., Chicago, Illinois 
Advance Transformer Company General Electric Co. Sola Electric Co. 

1122 West Catalpa Avenue Specialty Transformer Division 2525 Clybourn Avenue 

Chicago 40, Illinois Fort Wayne, Ind. Chicago 14, Illinois 
Starring and Company Wheeler Insulated Wire Co., 
Bridgeport, Conn. 378 Washington Ave., Bridgeport, Conn. 
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GEDNEY 
FITTINGS 
FIT! 


Do a good job 
oo FASTER! 














ASK YOUR WHOLESALER! 


Every electrician and contractor worth 
his salt watches the little things—like 
fittings . . . because they figure BIG on 
wiring jobs done right! That’s the rea- 
son for GEDNEY care in turning out 
fittings that help you come out “on top”. 


%& HIGH GRADE MALLEABLE IRON 
% SMOOTH FINISH—INSIDE AND OUT 
%& CLEAN ACCURATE THREADING 

% EVERY ITEM CAREFULLY INSPECTED 


Conveniently packaged and clearly la- 
beled for instant selection of the proper 
size and type for your job. UL ap- 
proved. Look for the familiar box with 
the all-over GEDNEY trademark pat- 
tern and sturdy metal edges. 


WRITE FOR COMPLETE GEDNEY 
CATALOG 






































over the living rooms varying from 
nothing at the exterior walls to abou 
4 feet at the highest part of the roof. 
This space is accessible through q 
scuttle hole in a closet, and I wish to 
mount the ballast units in this attic. 
Will the Code permit this?—J.M.K, 
A Yes, the Code will permit the 

e installation of the transformers 
in any accessible space and the Code 
defines an accessible space as one 
which may be reached without remoy- 
ing any of the building structure or 
finish. However, the Code is a set of 
minimum standards and compliance 
with these standards does not assure 
convenient nor efficient installations, 
Therefore equipment such as _ these 
transformers should, if possible, be 
located where they can be readily 
reached for proper maintenance. It is 
common practice to locate such units 
within a metal cabinet accessible from 
a removable panel set flush with the 
wall above the cove.—G.R. 


Bus Duct 
Installation 
When installing bus duct to 


Q. supply motor driven tools on 
a production line, does the Code pro- 


vide a definite limit to the maximum 
length of the duct that may be used? 


—D.G. 

The N. E. Code contains a 
A e recommendation that the length 
of a bus duct used as a branch circuit 
be limited in length to three times the 
ampere rating of the overcurrent pro- 
tective device used on the circuit. 
Therefore, if such protection was 
rated at 50 amperes the bus duct 
should not exceed 150 feet in length. 
This is a recommendation and not a 
requirement. however, due to loading 
on such a duct, it might be impractical 
to use one that long.—G.R. 


Wiring a 
Theatre Building 
I have just taken the job of 


QO. wiring a small theatre building 
and the question of control for the 
emergency lighting circuit is holding 
up the permit as the plans do not call 
for an automatic switch for this circuit. 
Is this required by the Code?—S.A. 


The automatically operated 
e emergency control is an alter- 
nate requirement only. It need not be 
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THE CLARK CONTROLLER CC 
Presents 





A New 


STANDARD 
DUTY 


PUSH 
BUTTON 


Clark Bulletin 100 Type EE Standard Duty 
Push Button Station (Standard Enclosure) 





Push Button Station 
Enclosure with Locke 
ing Latch 





I's GOT EVERYTHING necessary to Loosen one self-retaining screw 
be used with Starters and Contactors to remove cover. 
up to and including NEMA Size 4 Large %" diameter Movable 
and 150 Amperes. Contacts. 
%," diameter Buttons —"START"” pose rep furnished in machine 
Button is black, with guard ring st hae 9 " "STOP" B 
to prevent accidental operation. ese my _ utton 


Se This Push Button is a worthy addition 


One-piece Bakelite Base—loosen- to the CLARK line of Bulletin 100 Heavy 
ing one self-retaining screw Duty Stations which are available in 
releases base. many types of enclosures. 


Available through CLARK distributors 


THE CLARK CONTROLLER CO. 


¢ 
YTHING UNDER CONTROL ° 1146 EAST 152nd STREET, CLEVELAND 10, OHIO 
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regular lighting systems are kept ‘ 
during the time the general pub 

have access to the theatre. If you w 

refer to Section 7021 of the Code yg 

will find the following: “Lights shal 
be provided and so located and supplie 
as to provide with one service inter 
rupted, emergency illumination withoy 
appreciable delay. The installation g 
lights would ordinarily require either 
one of the following: 

(a) An emergency lighting syste 
independent of the general lighting 
system with provisions for automat 
cally transferring by means approver 
for the purpose, the emergency system 
from a defective supply to another sups 
ply. 4 
(b) Two or more separate and cone 
plete systems with independent curren 
supply each providing emergency lig’ te 
ing. Unless both systems are kept 
lighted, means shall be provided fot 
automatically lighting either system 
upon failure of the other. Either or 
both may be a part of the general” 
house lighting system if circuits car= 
rying lights for emergency illuminas) 
tion are installed in accordance with. 
other sections of this Code.”—G.R. — 


Wiring a 
Creamery 4 


: We started to wire a creamery 
Yes, owners often report laborand Savings up to 75% often result here. © and the inspector has demanded 


material savings enough on a single All this of course means big money that we provide a half inch clearance © 


conduit installation to repay the entire savings...and just as important...big | between the conduits and the walls im = 
EO: La ee as bi nes for Both th , the churn room as he claims this ts” 
ost o ydraulic Bender. imesavings for you. Both these savings now required by the Code. Does thie™ 


For, with this compact, portable mean a lot to a contractor today, you'll mean that outlet boxes and other con- © 
tool, one man in but a few minutes _ surely agree. Sowhy not leta GREENLEE duit fittings must also be one-half inch ~ 
makes smooth, precise bends in pipe bring them to your jobs, too? out from the wall and ceiling?—W ES 4 
up to 414”, rigid and thin-wall conduit, Whatever your bending job, there’s No, outlet boxes, junction 7 


tubing, bus-bars .. . right on the job. a GREENLEE to do it faster, easier, e boxes and other conduit fittings © 
need not be spaced one-half inch from 7 


Owners say this brings from 50% to _ better. Write today for all the facts. the surface of the wall or ceiling. They 
90% labor savings compared with old Greenlee Tool Co.,Divi- [fj must, however, be of the weatherproof — 
methods. sion of Greenlee Bros. | — type. These rules may be found under = 


; 1 h : Section 3705 of the Code. a 
Using the GREENLEE eliminates the & Co., 1749 Columbia This brings up the problem of hows 


need for many manufactured bends, fit- Avenue, Rockford, -s fasten the ordinary weatherproof box, — 
tings, and the work of threading them. Illinois., U.S.A. k= as a conduit run spaced one-half inch” 
from a wall unless offset will hold the 7 
box out from the wall approximately © 


one-fourth inch. Section 3707 states ~ 

that boxes, fittings or cabinets at- 7 
tached to conduits by threading which © 

G, & E NN, L E E are not over 100 cubic inches in size 7 
; need not be separately attached to the ~ 


building surface. Therefore the aver- § 
| age outlet box in this churn room can © 
| be supported by the conduit runs. Dis- % 
tribution cabinets and cutout boxes if © 
oi the surface type must also have one= ~ 
half inch separation from the wall om © 
which they are mounted.—G.R. 











OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 
Hand Benders «+ Joist Borers « Cable Pullers * Radio Chassis Punches ¢ Pipe Pushers 


| 
| 
| 
| 
| 
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dustrial Electrification 


FENGINEERING » INSTALLATION » MAINTENANCEBS 


‘Electrical Indicating Instruments — Part II 


S indicated in the previous article 
of this series (E. C. and M., Aug. 


1947) the subject of indicating instru-- 


ments is one of very broad scope. 
Broad in scope for two reasons; one, 
because of the great number of instru- 
ment possibilities which should be dis- 
cussed and, two, because of the tre- 
mendous diversification of responsibil- 
ity now placed on the maintenance 
engineer and his men. Incidentally, 
these responsibilities are, as a rule, 
imposed almost as a double burden 
because in most cases the maintenance 
department is considered a pure spend- 
ing function. The budget allotted 
very likely is proportional to the over- 
all efficient operation of the plant and 
the savings shown by the maintenance 
group. 

Electrical instruments fit into this 
picture because of the obvious func- 
tions they perform in indicating exist- 
ing conditions of electrical circuits 
and apparatus and thus providing in- 
formation for correcting defects. From 
the standpoint of preventive mainte- 
mance careful accurate data can be 
kept and maximum life obtained from 
equipment. Such factors as proper 
depreciation can be established from 
logged data. 

In the first article a brief discussion 
of some basic electrical instrument 
types was given together with data 
to aid in their selection, use and care. 
It is proposed herein to elaborate on 
the subject by covering special types 
not discussed and by outlining some 
of the more common tests performed 
by the maintenance man. 


RECTIFIERS and THERMOELE- 
MENTS 


To the maintenance man these in- 
strument accessories are gadgets born 
of the era of electronics. The wide- 
spread use of industrial electronic de- 
vices for both measurement and con- 
trol’ of industrial processes require 
instrumentation in the realm of high 
frequency a-c at both low current and 
voltage. Rectifiers and thermoele- 
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ments, added to basic permanent mag- 
net moving coil mechanisms and often 
incorporated into built up test equip- 
ment, form the basis of most of the 
electronic circuit test instruments. 
It is interesting to note that this 
represents a new field for the mainte- 
nance man. Measurements of this 
nature were previously confined to the 
communication industry. 


Rectifiers 


The construction of a typical in- 
strument rectifier disc of the copper 
oxide type is shown in Fig. 1. It has 
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FIG. 1. Typical instrument rectifier 
disc of the copper oxide type is virtu- 
ally unidirectional as to current flow. 


the unique property of being virtually 
unidirectional as to current flow. In 
other words, with an a-c voltage ap- 
plied across the disc, current will flow 
readily in the direction, oxide to cop- 
per, but relatively no current will flow 
in the reverse direction. Because this 
unit requires relatively little energy 
to operate it is ideal for use with a 
d-c mechanism for a-c current and 
voltage measurements. 

While several materials have been 
used and considered, the most common 
and satisfactory is the copper oxide 
combination shown. As a rule, four 
discs arranged in bridge fashion as 
illustrated by Fig. 2, (a) for current 
measurement; (b) for voltage meas- 
urement and (c) for voltage measure- 
ment at constant impedance, is 


standard. The four disc bridge cir- 
cuit achieves greater efficiency by 
virtue of full wave rectification and 
in addition, because it is conducting 
on both halves of the cycle, high back 
voltage never occurs. 

The copper oxide rectifier is a very 
important accessory and finds its 
greatest use in electronic measure- 
ments where high a-c sensitivity is 
necessary. While not as accurate as 
conventional moving iron vane or 
electrodynamometer types of instru- 
ments, sensitivity of the order of 50 
ma. full scale is common which is far 
beyond the scope both of the other 
types. As voltmeters, again the high 
sensitivity is advantageous in pro- 
ducing high impedance types usable 
on low energy circuits with a mini- 
mum of circuit disturbance. Frequency 
coverage is of the order of 25 to 20,- 
000 cycles which is also beyond the 
scope of the other two instrument 
types mentioned. 

Rectifier types of instruments, un- 
fortunately, are not without unde- 
sirable characteristics. The most 
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FIG. 2. Standard arrangements of four 
discs in bridge fashion measure cur- 
rent (a), voltage (b) and voltage at 
constant impedance (c). 
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serious of these being the effects o1 
temperature and wave shape. The 
first is due to several changes at differ- 
ent rates, changes of forward and 
reversed resistance as well as rectifica- 
tion efficiency variation with tempera- 
tures. Wave shape errors are due to 
the fact that the scale is calibrated in 
terms of rms. values while the instru- 
ment actually indicates average value. 
On a sine wave calibrating source, 
this r'..3. to average ratio is calibrated 
in, Actually it means the instrument 
is calibrated to read 111 percent of 
the average since the rms. to average 
ratio is 1.11. When a rectifier instru- 
ment is used on d-c for example it 
reads 11 percent high and readings 
on a-c will vary with variations in 
wave shape; or to state it differently, 
indications vary with form factor. 

The proper use of instruments by 
the maintenance man automatically 
impresses the burden of recognizing 
and understanding the various errors 
or limitations of each instrument. Thus 
he is able to correctly use the data 
obtained. 

Fortunately, as far as the use of 
rectifier instruments is concerned, the 
errors cited can usually be neglected 
because of the nature of measurements 
made with this type. A-c currents 
and voltages of electronic equipment 
are very rarely critical and accuracies 
of 5 percent suffice. Where this does 
not hold it is very often possible to 
use standard moving iron or electro- 
dynamometer types of instruments 
with inherently greater accuracy but 
with less sensitivity. 


Thermoelements 


Thermal elements make possible the 
use of sensitive low energy d-c mech- 
anisms for the measurement of the 
effective (rms.) a-c current of fre- 
quencies up to 100 megacycles at good 
accuracy. Thermoammeters are usable 
as standards for rectifier types and 
may be applied in place of them where 
circuit conditions require high ac- 
curacy. They have low overload 
capacity however and may be burned 
out readily. Sensitivity down to 1 
ma. only is possible. 

Instruments containing thermoele- 
ments are relatively unfamiliar to the 
maintenance man but will likely be- 
come more common as high frequency 
heating and processing and communi- 
cation comes into use. On this basis 
he should familiarize himself with 
their construction and operation. 

Three general types are used: 

a. Vacuum type. Fig. 3. Flcater 
wire and thermocouple contained in 
highly evacuated glass bulb. For low 
current ranges to about 1 milliampere 
rating. 
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FIG. 3. Vacuum type of thermoele- 
ment instrument contains heater wire 
and thermocouple in highly evacuated 
glass bulb. 
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FIG 4. Bridge type of thermoelement 
instrument has an arrangement of 
thermocouples disposed in bridge fash- 
ion on a plastic plate. 
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FIG. 5. Compensated thermoelement 
instrument contains a heater and con- 
tact thermocouple arrangement for 
high currents above .5 amps. 


b. Bridge or mutual couple type. 
Fig. 4. An arrangement of thermo- 
couples disposed in bridge fashion on 
a plastic plate. The thermocouples 
serve also as the heater. A very effi- 
cient arrangement for ranges from 
about 100 milliamperes to 750 milli- 
amperes. 

c. Compensated. Fig. 5. A heater 
and contact thermocouple arrangement 
for high currents above % ampere. 
Provided with cold end compensation 
for ambient temperature changes. 

Very simply, the operation of these 
units can be said to be similar and 
dependent upon the heating effect of 
the current to be measured. This 
current is conducted through the 
heater of the element and the re- 
sultant heat measured by the thermo- 
couple. In the use of thermoelements 
the heat is translated to amperes on 
the scale through the voltage devel- 


vped by the couple in terms of the 
current squared. 


THERMOCOUPLES and RESIST. 
ANCE THERMOMETERS 


The ability to make accurate meas. 
urements of temperature by the use 
of two pieces of wire and a sensitive 
d-c instrument has proved a great boon 
to industry. Modern pyrometry at. 
tests this fact as does the array of 
instruments and control devices used 
in such industries as the steel, chem- 
ical, oil and food. 

The use of these two wires by the 
maintenance man should not be depre- 
ciated. They offer him a versatile 
tool. He should always be concerned 
with such facts as temperature of ro- 
tating equipment bearings and wind- 
ings from the standpoint of mainte- 
nance prevention, and the use of 
thermocouples is suggested. 

Without attempting to cover the 
subject completely, a task far beyond 
the scope of this article, it might be 
well to note some facts. 

Two dissimilar metals (note table 
below) joined at one end constitute 
a thermocouple. If the temperature 
of this junction is altered, in relation 
to that of the other ends, a voltage 
is developed which may be measured 
by an instrument connected to the 
open ends; refer to Fig. 6. The mag- 
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FIG. 6. When temperature of thermo- 
couple junction is altered in relation 
to opposite end, voltage is developed 
which may be measured by instrument 
connected to open end. 


nitude of the voltage is a function of 
the materials used and the difference 
in temperature between the hot and 
cold end. No other source of energy 
is necessary for operation. 

Most thermocouples are suitable for 
high temperatures. Their voltage 
generation is such that they are not 
practical below about 200 degrees F. 
temperature differerce. The following 
thermocouples are commonly used, the 
voltage generated is given on the ba- 
sis of 0-100 degrees F. (it varies 
slightly with temperature). 


Micro- 
Rangein volts per 
Material degs. F. deg. F. 
Iron vs. Constan- 
RE ences tseries k 0 to 2000 28.8 
Copper vs. Con- 
StaNtAN «666.55. 0 to 600 23.0 
Chromel vs. Alu- 
ae 0 to 2500 22.0 


Platinum vs. Plat. 
+ 10% Iridium 0 to 3100 3.1 
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This over-simplification of the sub- 
‘ect should not mislead one into 
considering the subject of thermo- 
couple measurements lightly. It is 
fraught with many pitfalls because of 
the small energy involved. However, 
because of much*literature on the 
subject no expansion was considered 
here. It might be said that this dis- 
cussion should serve as a short note 
on the subject. 

The change in resistance of a con- 
ductor, such as copper for example, 
with changes in temperature can be 
used as the means of measuring tem- 
perature in the low range not practical 
with the thermocouple. This is called 
the resistance thermometer method 
and is also well known. A tempera- 
ture sensitive element of copper, 
nickel, platinum or combinations of 
these materials is located at the point 
to be measured. Often these elements 
are embedded in equipment such as 
motors and generators as a conven- 
ience. The element is connected as 
shown by Fig. 7. Note that an ex- 
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FIG. 7. Resistance thermometer 
method of indicating temperatures can 
be used in a low range not practical 
for thermocouple application. 


ternal source of power is necessary. 
In other words, this resistance ther- 
mometer is our familiar Wheatstone 
bridge with the variable arm con- 
trolled by temperature changes. <A 
sensitive d-c instrument is used and 
calibrated in degrees. Of course the 
precautions of Wheatstone bridge use 
apply. 

It is strongly recommended that 
more study of these temperature meas- 
urement procedures be undertaken. 
They offer some very concrete ad- 
vantages of accessibility and flexibility 
they constitute a very versatile 
tool. 


J.4GNETOS (TACHOMETER 
GENERATORS) 


A generator, either a-c or d-c so 
constructed that the voltage generated 
is truly proportional to speed is a 
magneto. The output of the genera- 
tor is applied either to a d-c instru- 
ment arranged as a voltmeter or a 
rectifier type of instrument for a-c 
magneto output. (Fig. 8). The in- 
strument, while operating on voltage 
directly, is calibrated in rpm. or other 
speed factors such as miles per hour. 


= 


mechanism 











FIG. 8. Output is applied to either 
a d-c instrument arranged as a volt- 
meter or to a rectifier type of instru- 
ment for a-c magneto output. 


Basically, the only problem of use 
is one of installation of the magneto 
and its maintenance. As for other 
rotary equipment the maximum safe 
speed should not be exceeded and 
periodic commutator and brush clean- 
ing should be established (for d-c 
type). 

In either type of magneto a perma- 
nent magnet is used to provide the 
field flux. An output of 6 to 10 volts 
generated per 1000 rpm. is common 
while the resistance of the windings 
varies from 20 to 200 ohms depending 
on type. 


PHOTRONIC CELLS 


The photronic photoelectric cell may 
be considered as a converter of energy, 
light energy to electrical. It is a self 
generating solid or so-called barrier 
layer type of cell. The current out- 
put is a function of the illumination 
on the cell surface and the resistance 
of the external instrument circuit. 
The ideal output relation exists with 
zero external resistance. 

The photronic cell without any other 
source of energy and without ampli- 
fiers can be made to operate d-c instru- 
ment mechanisms. (Fig. 9). Its 
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FIG. 9. The photronic photoelectric 
cell converts light energy to electrical 
energy and can be made to operate 
d-c instrument mechanisms. 


construction is simplicity itself; an 
iron disc on which is formed a selen- 
ium oxide coating which is in turn 
covered* with a transparent metallic 
coating. 

The response to various wave 
lengths of the color spectrum differs 
from that of the eye and must be cor- 
rected by the use of a viscor filter in 
applications involving slight measure- 
ments for sight. No corrections are 
necessary for the various types of 
light sources. 

The photronic cell in conjunction 
with either instruments or relays and 
control devices, forms the basis for 
many specialized maintenance tasks. 
To name just a few: 


Illumination, measurements and the 
study of correct lighting at the ma- 
chine. 

Illumination control for the shop. 

Counting operations. 

Operations of safety devices. 

Conveyor belt control. 

Smoke alarms. 


APPLICATION 


Having reviewed the ‘various elec- 
trical indicating instruments and asso- 
ciated accessories available to the 
maintenance man, it is perhaps time 
to associate them with his daily tasks. 

There are probably as many views 
of the maintenance or electrical de- 
partments’ responsibilities as there are 
departments but it would seem that 
they have in common a job which 
might be summarized as follows: 

1. Maintaining plant operation. 

2. Determining inefficiency of plant 
equipment and making proper correc- 
tions. 

3. Increasing the efficiency of plant 
apparatus, individually and overall. 

4. By preventive maintenance, re- 
ducing emergency repairs to equip- 
ment to a minimum. 

5. Insuring a maximum retardation 
of equipment depreciation. 

6. Determine the necessity of addi- 
tional plant equipment. 

7. Maintain plant equipment. in 
safe operating condition to the satis- 
faction of plant personnel. 

This last requirement may seem a 
little far fetched but a review of re- 
cent work stoppages will indicate that 
the matter of satisfying the machine 
operator is very important. 

To each maintenance group these 
responsibilities may carry different 
evaluations and therefore, different 
procedures. In general, however, it 
can be said without reservation that 
the use of electrical instruments can 
greatly simplify and facilitate their 
fulfillment. 

Some of the following testing pro- 
cedures in which instruments must 
be used will illustrate their need. These 
tests are all necessary if the above 
requirements are to be met. 

1. The determination of motor load- 
ing from the standpoint of efficiency 
of operation. 

This is a very necessary job because 
of the extensive power waste possible 
by improper use of motor capacity. 
In all plants it should be the job of 
the maintenance group to properly 
distribute the load so as to minimize 
loss. In this one procedure it is often 
possible to justify expense of all the 
instrument equipment necessary for 
the department. 

Let us examine an example involv- 
ing a 25 and 50 hp. induction motor. 
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D-c testing with self contained instruments employs the use of an 
ammeter, wattmeter and voltmeter. 
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D-c testing with external shunts and multipliers is accomplished by 
connecting instruments as shown above. 
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p.f. = Power factor meter 
v = Voltmeter 


a = Ammeter 
w = Wottmeter 


Single phase a-c testing with self contained instruments employs an 
ammeter, wattmeter, voltmeter and power factor meter. 
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Single phase a-c testing can be accomplished by inserting current and 


potential 


If a 50 hp. motor is used to drive a 
25 hp. load it will waste almost 1 kw. 
of power because of the poor efficiency 
of the large machine at low loads. 

Efficiency of 50 hp. motor at half 
load is approximately 84 percent, a 
25 hp. motor is 89 percent efficient 
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transformers. 


at full load thus a difference of ap- 
proximately .9 kilowatts exists. This 
example does not take into account 
such other factors as power factor 
and light load operation that would 
further indicate the folly of operating 
a motor at half load. 


Since the electric motor is one of 
the largest consumers of power in the 
industrial plant it should be given 
careful consideration in any tes 
schedule. An efficient maintenance 
group should have a complete survey 
of, its motor loading and proper allo- 
cations made. 

Aside from proper driving alloca. 
tion, it is important to periodically 
check the loading on motors to detect 
any deterioration of equipment and 
of load. It is often possible to antici- 
pate trouble on a machine by watch- 
ing the power necessary to drive it. 

Instrumentation for this phase of 
the maintenance man’s work consists 
of the standard ammeters, voltmeters 
and wattmeters or a _ combination 
device such as an industrial analyzer 
which combines a polyphase wattme- 
ter, power factor meter and an am- 
meter and voltmeter. Ranges and 
accuracy will depend on the job. 

It might be of interest to note that 
once having established the proper 
motor allocations on the basis of 
power, that current measurements can 
be made as an indication of operating 
conditions. As a matter of fact this 
need is being recognized by the instal- 
lation on many large machine tools 
of motor ammeters to be watched for 
overload conditions and as a means 
of setting proper operating conditions. 
The installation of ammeters on equip- 
ment may be highly desirable. 

2. The determination of current in 
conductors to insure against overload- 
ing and thus excessive drop and to 
maintain safe operating conditions 
from the standpoint of temperature. 

Aside from the possible fire hazard 
existing under conditions of over- 
loaded conductors, there are the fac- 
tors of rapid deterioration of insula- 
tion, excessive voltage drop and poor 
regulation, and power loss to be reck- 
oned with. All cost money and 
provoke shutdowns. A periodic check 
of the current in the lines and busses 
throughout the plant will safeguard 
against difficulty; further, it will indi- 
cate need for new installation and 
thus maintain high efficiency. 

It might be of interest to examine 
an example. Consider a circuit con- 
sisting of a pair of No. 0 wires 1000 
ft. long and carrying 150 amperes. 

The total resistance of the circuit 
is of the order of 0.2 ohms and thus 
the power loss (I°R) equals 150° x 
0.2 equals 4.5 kilowatts. The yearly 
cost on a basis of .01 a kwh. and a 40 
hour week is of the order of $93.60. 
Moreover, the voltage drop is 150 x .2 
or 30 volts which in a standard 230 
volt system is excessive. Poor volt- 
age regulation exists and thus poor 
equipment efficiency. 
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For Any Atmosphere- 


f rom Century's wide range of types and sizes you 
can select the right motor, properly protected to 
satisfy all popular requirements. You can be confident 
that the right Century motor on your equipment will 
provide a long life of satisfactory performance. 

The unique construction of Century Splash Proof 
motors makes them safe to use wherever there are 
splashing liquids. The vital parts of the motor are kept 
dry even when the frame is washed with the full force 


of a hose 
Century Explosion Proof motors protect life and 
property in hazardous atmospheres charged with 
——— explosive dusts or vapors 
Century Totally Enclosed motors resist the hazards of abnor- 
mal amounts of dusts, powders, grit, oils, acids and alkali fumes. 


Century Open Rated General Purpose motors meet the needs of 
most installations where operating conditions are relatively clean 


Century builds a complete line of fractional and integral 
horsepower electric motors in the popular sizes, to meet the 
requirements of industrial production, commercial and appli- 


ance needs, 
Specify Century motors for all your electric power requirements 
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A-c polyphase testing for either 2 or 3-phase 3-wire systems can be 
accomplished by using self contained instruments. 
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A-c polyphase testing for 2-phase and 3-phase 3-wire systems can be 
accomplished with current and potential transformers. 


Obviously the current in the circuit 
is too high, besides the conductors are 
operating too warm. Consideration 
should be given to providing more 
conductor in the form of another No. 0 
in parallel or replacing by a No. 0000. 

The No. 0000 would have half the 
resistance and thus cut the power loss 
in half, the heating and the voltage 
drop. Half of the above $93.60 would 
be saved but more important the regu- 
lation of equipment, its efficiency 
would be improved. 

Periodic checks of circuit current 
should be made of all important 
feeders and lines and a log of data 
kept. Accurate ammeters may be 
used although the clamp type provides 
sufficient accuracy for this purpose. 
The clamp ammeter is indispensable 
since it provides measurements of line 
current without cutting into the cir- 
cuit physically. Ranges up to 2000 
amperes are available. 

3. The determination of line voltage 
applied to motors, lights and other 
electrical equipment. 

Operating voltage is a very critical 
factor on most electrical equipment. 
Light output and life are widely 
affected as well as efficiency of elec- 
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tromagnetic equipment. Control cir- 
cuits are often made sensitive to volt- 
age and therefore must be maintained 
at the correct value. 

The exceptions as indicated above 
are usually the measurement of elec- 
tronic equipment voltages. These 
tests however are normally made only 
on trouble shooting calls and not as 
a matter of maintenance routine. In 
many of these instances, such instru- 
ments as vacuum tube voltmeters are 
necessary to provide sufficiently high 
impedance. 

4. To determine insulation resistance 
and prevent grounding and voltage 
breakdown. 

These tests too should be made 
periodically as a preventive measure. 
Voltage breakdown and deterioration 
of insulation can become very dis- 
turbing factors both from the stand- 
point of equipment failure and from 
the personnel safety aspect. 

These tests are usually conducted 
with a “Megger” which applies 500 
or 1000 volts to the apparatus under 
test while measuring insulation re- 
sistance. This is a combination dielec- 
tric and -resistance test. Where it is 
felt that high voltage for breakdown 


purposes is unnecessary, smaller selt 
operating megohmmeters can be used 
to advantage. These are available jp 
ranges up to 10 billion ohms. 

5. To determine illumination level 

This may come as a new task to the 
maintenance man but it is being in. 
cluded because of its overall effect 
on plant operation and efficiency, [py 
addition, there are now available cop. 
venient portable instruments to meas. 
ure the footcandle illumination at any 
point of use. ‘ 

There is little doubt that studies 
should be made of lighting in the plant 
since it has a direct bearing on oy. 
put and cost. In addition, mainte. 
nance of good lighting is necessary 
and can be conducted effectively. } 

In addition to the major tasks out- 
lined above the maintenance man 
should include the following: 

1, The measurement of speed of 
rotating and conveyor equipment. 

2. The measurement of temperature 
of bearings, windings of motors, gen- 
erators and transformers, and of ovens, 

3. The measurement of circuit con- 
stants-and components such as vacuum 
tubes involved in industrial electronic 
equipment. 

4. The measurement of noise level 
and vibration of moving equipment. 

5. The measurement of overall 
power, power factor, etc. to determine 
proper overall distribution. 

For all these tests and others which 
may have been overlooked in the dis- 
cussion, there exists a proper instru- 
ment as a tool of the maintenance man. 

By way of conclusion it may be 
said that the present day maintenance 
man should have at his disposal a 
rather complete set of the basic tools 
discussed in these papers. As the 
scope of manufacturing is widened 
and the processes become more varied 
and complex, the range of electrical 
measurements to be made will multi- 
ply and a list of instruments somewhat 
as follows will be common: 


1. Portable high accuracy voltme- 
ters, ammeters and wattmeters (a-¢ 
and d-c). 

2. Power 
meters. 

3. Power analyzer. 

4. Clamp ammeter. 

5. A-c, d-c circuit analyzer, high 
sensitivity type (volts, ohms, ma.). 

6. Vacuum tube voltmeter or elec- 
tronic volt-ohm-milliammeter. 

7. Vacuum tube tester. 

8. Insulation tester. 

9. Footcandle meter. 

10. Electric tachometer. ; 

11. Temperature measuring equlp- 
ment, thermocouple and _ resistance 
thermometer type. 


factor and _ frequency 
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AND SO DO THE PEOPLE WHO MAKE 
THEM! There’s a certain satisfaction in 
building a product you know is good. And 
that’s the sort of satisfaction BullDog crafts- 
men feel when they work with high-grade 
materials to execute modern designs. At the 
end of the production line, BullDog inspec- 
tors see a switch that’s engineered and built 
for long, trustworthy service—and good- 
looking, too. 


anyhow? 


| amps operators and the people 
who build them know why BullDog 
Vacu-Break Switches are superior. Engi- 


neers know too! 


But if you’re a plant executive, it may be 
all Greek to you. And that’s as it should be. 
The only switch that interests you is one 
that won’t work—one that causes costly 
shutdowns on the production line and 


expensive delays for repairs. 


Forget these problems! You can do it the 
minute BullDog switches take over as the 
guardians of your circuits. You can reach 
a BullDog Field Engineer as easily as you 
reach for your ’phone. Let him give you full 
technical details and show you a BullDog 
installation near your own plant. Or, write 
BullDog direct for descriptive folders. 


BullDog manufactures Vacu-Break Safety Switches—SaffoFuse Panel- 
boards—Superba and Rocker Type Lighting Panels—Switchboards— 
Circuit Master Breakers—‘‘Lo-X" Feeder BUStribution DUCT—"Plug-in” 
Type BUStribution DUCT—Universal Trol-E-Duct for flexible lighting— 
Industrial Trol-E-Duct for portable tools, cranes, hoists. 





Detroit 32, Michigan. Field Offices In All Principal Cities. In 
Canada: BullDog Electric Products of Canada, Ltd., Toronto 
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QUESTIONS frem readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. For every ques. 
tion and every answer published, we pay $5.00. 


Reader’s Quiz 





UESTION 255—Is it possible 

QO. convert a 70 kw., 2300 volt, 
3 phase squirrel cage motor into 
a generator, and use for a booster 
on a 2300 volt line which is ener- 
gized?—W .H.L. 


A TO QUESTION 255—The 
e@ 70 kw. 2300 volt 3 phase squir- 
rel cage induction motor in question 
can be used as a booster generator by 
connecting the stator winding to the 
three phase line and driving it at a 
speed above synchronous speed in the 
same direction of rotation that it ran 
in as a motor. It must, of course, be 
operated in parallel with a synchronous 
generator which will govern the fre- 
quency, as well as the voltage. 

When operated as described the mo- 
tor becomes an induction generator. 
Since it has no exciting current this 
must be supplied by the synchronous 
alternator, which must also supply re- 
active currents to the load. The ex- 
citing current will vary from about 
12% of full load rating when operating 
at no load, but will run 25% or higher 
under load. The exciting current may 
be kept low by keeping the air gap low. 

The power supplied by the induction 
alternator will be proportional to the 
increase in speed above synchronous 
speed.—C.E.B. 


A TO QUESTION ‘255—The 
eterm “10 kw.” is misleading. 
I am wondering if W.H.L. could mean 
a synchronous motor. This type of 
motor is often rated in kilowatts at a 
specified power factor, 70 kw. 0.80 p.f., 
etc. Since synchronous motors are 
simply alternators used as motors, they 
can be and often are connected in 
parallel with synchronous alternators 
and used as boosters, or synchronous 
condensers for power factor correction. 

Assuming a typographical error, a 
70 hp. squirrel-cage induction motor 
can be used as an induction generator. 
The revolving field is supplied from 
the a-c system and the rotor driven 
above synchronous speed from an ex- 
ternal source, and in the same direc- 
tion as the rotating field. 

The power delivered will depend 
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upon the slip, (motor action) and will erator, I would say that there are two 


be approximately the same as would be 
delivered at full load when operating as 
a motor. In other words, the full load 
speed of a 6-pole squirrel-cage induc- 
tion motor may be 1150 rpm., oper- 
ating as an induction generator the ma- 
chine would be fully loaded at about 
1250 rpm. 

Whether or not either type of ma- 
chine could be operated satisfactorily 
would depend upon the system require- 
ments. 

If voltage regulation only is re- 
quired, the induction regulator should 
be considered. This type of regulator 
can be manually operated, or made au- 
tomatic by means of a voltage relay 
and small motor.—T.B.B. 


A TO QUESTION 255—As an 
e@ induction generator is merely 
an induction motor driven at a speed 
higher than synchronous speed, there- 
fore, W.H.L. can use his squirrel cage 
motor as an induction generator as 
long as he operates it in parallel with 
a system supplied by a synchronous 
generator which he has in the line he 
wants to tie to. 

He will need to drive the motor at 
the same percent over synchronous 
speed as the full load slip or speed is 
under synchronous speed. In other 
words, if the pull load slip of the mo- 
tor is 5 percent, he will need to drive 
it 5 percent over synchronous speed 
to deliver the full rated power of the 
motor to the system. 

It will be necessary to watch the 
speed very closely as a slight increase 
in speed will result in a large overload 
on his generator as the load will vary 
directly as to the speed over syn- 
chronous. 

An induction generator always op- 
erates with a leading power factor the 
amount of which is governed by the 
slip and design of the motor and is 
not dependent on the load so there will 
be considerable p.f. correction on the 
line which will help correct his pres- 
ent condition—W.T. 


A TO QUESTION 255—In an- 
e@ swer to W.H.L. concerning 
the conversion of a 70 kw., 2300, 3 
phase squirrel cage motor into a gen- 


good reasons against such a change, 

In the first place, a true squirrel 
cage type alternating current motor 
has a rotor that is made up of merely 
copper bars, set into the rotor, which 
are short circuited on either end with 
solid rings making a solid practically 
one piece rotor assembly. This bar 
and ring assembly go to make up the 
only eléctrical circuit on the rotor, as 
there are no windings or coils as in 
other types of a-c machinery. This 
very low resistance circuit is the 

‘armature’ of the squirrel cage motor 

and carries the induced currents of 

the rotor. 

In the second place, replacing the 
rotor now of the squirrel cage type 
with one of the wound rotor type is 
impractical for the following reasons: 

1. Small possibility of the manufac- 
turer having wound rotors for that 
machine. 

. The necessity of new end plates or 
end-bells that would accommodate 
the longer wound rotor having the 
necessary collector rings for excita- 
tion purposes in a generator. 

3. The lack of brush rigging, etc., to 

complete the excitation equipment. 

W.RS. 


A TO QUESTION 255—An in- 
@ duction motor can be used as 
a generator booster on a line that is 
energized, by driving the motor faster 
than its synchronous speed. Thus, 
for a 4 pole machine, 1800 rpm. would 
be synchronous speed, and full load 
motor speed might be 1700 rpm. or 
less. 

For this same machine then if the 
motor has been started on the line, 
and power applied to cause it to re- 
volve faster than 1800 rpm., the cur- 
rent will reverse and return energy 
to the system. Any prime mover such 
as diesel, steam, or gas engine can be 
used to turn the induction generator. 

The full load current rating of the 
motor will be returned to the line at 
a speed of approximately 2 full load 
motor slip above synchronous speed. 
If the motor is rated at 40° rise for 
continuous operation, it can be used 
as a generator at 15% overload con: 
tinuous.—E.E.E. 
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Regardless of what your motor requirements 
may be—large motors...small motors... 
Wagner makes them all. The motor illustrated 
is typical of the Wagner line of polyphase and 
single-phase motors. Choose a Wagner motor 
for your next installation. 








Whistles blow, workers stop, and new 
shifts come on to the job, but motors 
driving production equipment must 
whirl merrily on around the clock to 
help industry maintain peak produc- 
tion. And peak production can be 
maintained only if motors stay on the 
job without breakdowns. Dependable 
motor performance is a tough assign- 
ment—but not so tough for Wagner 
Motors. They have the stamina to 
stand up because they are made of 
highest quality materials and are 





WAGNER GcZ% MOTORS 


help Industry maintain 


Peak Production 







engineered to do the job efficiently. 
If you want motors that will do the 
job, whether large or small, contact 
any of our twenty-nine branches. They 
are located in principal cities and 
manned by trained field engineers who 
will help you solve your motor prob- 
lems. A letter addressed to Wagner 
Electric Corporation, 6413 Plymouth 
Avenue, St. Louis 14, Mo., will bring 
Bulletins on the complete line of 
Wagner Quality Motors. 


Consult Wagner Engineers on all Electric Motor Problems 


» ee 
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¢ UNIT SUBSTATIONS 






BRIDGE BRAKES » POWER AND DISTRIBUTION TRANSFORMERS * MOTORS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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CHANGING VOLTAGE 
Q UESTION 256—Under wha 








conditions can a two speed, 3 
phase, a-c motor 850 rpm. ang 
1150 rpm., winding be recon. 
nected for 220 volts from the 
original 440 volts? Or is com. 
plete rewinding the only alter. 
native ?—E.J.K. 


A TO QUESTION 256—EJK. 
e@ can have his 2 speed motor cyt 


over to 220 volt provided it is wound 
in such a way that the coils can be 


EFFICIENCY CONDUIT HANGERS 
FOR 


INDUSTRIAL CONSTRUCTION 


@ The most practical. and widely adaptable hanger 
ever devised for supporting conduit or armored cable 
on open steel construction. Will carry pipe at any 
angle to beam. 












Highest grade malleable iron, guaranteed broken and reconnected into a 2 par- 

against breakage. Set screw, cup pointed, allel or 4 parallel delta or star. The 

tightened by free nut, plus 5-point radiating idea is to connect it in such a way 

ridges of gripping surface holds pipe on that the resistance is 4 what it is now 

true mechanical principle, guaranteeing a per phase for 440 volt. There are 

solid, non-slip support. several things to take into considera- 

FOR PIPE AND CABLE SIZES tion in doing this job, and I suggest 

For ermered celle E.J.K. have a competent motor winder 

For ¥2"" and %4'' conduit examine the windings and see if it 

al a? be — ——— could be done. If they are baked into 

WRITE TODAY for our Catalog No. 38 . . . contains complete information on this a solid mass, it would be mechanically 
and other EFFICIENCY Electrical Devices impossible to make the change. But if 
ze everything is open, it can be done. 

—).F. 


A TO QUESTION 256—The 
e@ torque produced in an induc- 
tion motor is directly proportional to 
the magnetic flux, which in turn is pro- 
portional to the current in the coil. 
Therefore, if the connections are 
changed, they must be done so as to 
keep the same current per coil. We 
may make this adjustment to reduced 
voltage changes by: 

1. changing coil connections from 
series to parallel. 

2. by connecting poles per phase 
from series to parallel. 

3. by connecting from start to delta 
all, or parts of, the coils or phases. 

The change in each connection must 
be made so as to keep the current per 
coil the same regardless of the volt- 


age.—G.]J.J. 


A TO QUESTION 256—A 2 
e speed 2 winding 3 phase motor 
can sometimes be reconnected from 440 
volts to 220 volt operation. The 


. E-M-T CONNECTIONS IN A FEW SECONDS ' original motor connection and the pole 


combinations are the deciding factors 






























e e * . . 
With B. M. Fittings in every instance. 

TWO QUICK SQUEEZES give you Finer, For the case of a 2 speed 850 and 
Faster Conduit Connections. B-M Fittings DISTRIBUTED BY 1150 rpm. (6 and 8 pole), the follow- 
do away with the twisting, turning and . : b d without 
dtening of uty andanré you ramble | Raya 3 tvgecn.cnam, | | ing connections may be used with 

ime and materials. too, th vig . 0., Evanston, Ill. : : : : H 
stronger, neater and ine cade he eek in tenets tae bee getting "i on with Baimigaoig 

ee ae : .E .. Bridgeport, Conn. 

Fittings today. ave’ more ealivied cus | TeeSguean,cn: Yomenors Oho | | Coos series, 2 parallel, or 3 paral 
“ ; r a. tals, h, - 
tomers—more profits from each job! National Enameling & Mts. ag cepacia aap dente ecomage oon 
(All B-M Fittings carry the Underwriters Pittsburgh, Pa. lel star or delta long throw. The 8 pole 
Seal of Approval) winding can be connected series, 2 











parallel, or 4 parallel star or delta long 
throw. This is on the basis of equal 
coil grouping, so that there are the 
same number of coils in each parallel 
circuit. 


) BRIEGEL METHOD TOOL CO. « Galva, Ill 
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HI-LAG FERRULE FUSE CONSTRUCTION 


Our ferrule type fuse has a heavy brass bar, which 
locks into open end ferrule, bridging fuse case. 
This bridge locks link to prevent twisting and cap 
tightens on new center contact. No sagging wash- 
ers or twisted links to cause overheating. 





HI-LAG LINK DESIGN —%nfordant/ 


One piece thickness of renewal link, 
produces strong Jag characteristics. 


The WARE HI-LAG Renewable Links are designed to provide 
longer time lag for handling starting, as well as other temporary 
harmless overloads. Always assuring 100% Protection. 


Note exclusive design of WARE HI-LAG Links: the square ends 
which increase contact areas and maintain low resistance without 
overheating; the wide metal areas in body, which absorb excessive 
heat from motor starting current and short heavy surges; the narrow 
cross members, which allow for expansion without sharp bending; the 
fusing points, which open with a minimum of arcing on short circuits. 

No fuse is more dependable than its link. The WARE HI-LAG 
Renewable Link of one piece and uniform thickness, insures 
dependable absorption of heat for time lag. Other exclusive fea- 
tures include the Spring Tension Locking of Links into Circuit— 
Double Bridge Knife-Blade Assembly—Gas Vents and Simplified 
Construction, only 3 Parts. 


“We manufacture all of our own parts and are making prompt 
deliveries.” 






Write for Brochure giving details of 
all the COOL FACTS, sizes and prices. 


W/ANRIE: ctthews 4450 W.LAKE ST.-- CHICAGO 24, ILL. 
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BEARINGS 


Specify 
Jomrrcon 





EM means Electric Motor. In Bearings it means 
a product of Johnson Bronze. You can’t buy 
better bearings at any price. Over 250 stock 
Cat alogue sizes to choose from. . . all completely machined 
ready for immediate installation. The next time 


76 Pages, fully illus- 
you need Electric Motor Bearings . . . specify 


trated. Write for a 
copy TODAY. Johnson EM. 


JOHNSON @™® BRONZE. 
SLEEVE BEARING | scams | 
490 $. MILL STREET 


THIS 


Lowers Costs All Around 


Fuses, faulty in design, and poor clip contact— 
not overloads—are causing thousands of unnec- 
essary shut-downs. 


TRICO Renewable Fuses are "different''—they’re 
""Powder-packed!"’ Engineered to give maximum 
efficiency, safety and dependability. You get 
THREE TIMES THE SERVICE! 


"KLIPLOK" CLAMPS 
literally bolt the fuse 
and clips together, sup- 
plying the importan 
pressure for easy flov 
of current. 






























“POWDER-PACKED™ FUSES 


© Tamper-proof protection 
@ Non-interchangeable link 
@ Safe Time-lag 

@ Link support 

@ Life-time outer parts 

@ Guaranteed results 


“KLIPLOK" CLAMPS 

@ Stop premature fuse blow- 
ings 

@ Eliminate fost production 

@ End needless repairs 

@ Reduce fire and accidents 

@ Save power 

@ Easily and quickly installed 








WRITE FOR BULLETINS 
206-A and #6 


TRICO FUSE MFG. CO., Milwaukee, Wis. 
In Canada: IRVING SMITH LIMITED, Montreal 
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Thus, in order to reconnect the 6 
pole winding of a 440 volt 2 speed 
motor to 220 vglts, and maintain the 
full motor rating, the original connec. 
tion must be either a series star or 
delta connection. For 220 volt opera- 
tion, it could be connected 2 parallel 
star or delta long throw, depending on 
whether the original connection was 
star or delta. 

The 8 pole original connection for 
440 volts can be either series or 2 
parallel star or delta long throw. [f 
series, it can be connected 2 parallel 
long throw star or delta for 220 volts, 
If 2 parallel connected for 440 volts, 
then 4 parallel long throw can be used 
for 220 volt operation. 

A 6 parallel connection for the 6 
pole, or an 8 parallel connection for the 
8 pole cannot be used, either short or 
long throw.—E.E.E. 


A TO QUESTION 256—In op- 
e eration at 850 rpm., either a 
375 transformer tap or secondary on 
a 440 volt primary is utilized or a 
method of reconnection is used to 
operate it across 440 volts when the 
winding is suitable. 

For instance, let us assume a 72 slot, 
6 pole motor with coils spanning 8 
slots. This pitch corresponds to a chord 


| factor of Sine $ (180 x 6/72 x 8) = 


0.985. When reconnected 8 pole, the 
winding becomes therefore 0.985/0.866 
= 1.14 times more effective. On the 
other hand, at the lower speed, the 
generated voltage is reduced to 6/8 or 
75 percent. The net effect is a reduc- 
tion of 1.14 X 0.75 =0.853. Conse- 
quently, when the motor is connected 


| 8 pole, its proper voltage rating will 
| be 440 x 0.853 = 375 volts. 


The 440/375 volt transformer may be 


| eliminated if the 6 pole, 440 volt motor 





is designed with a two-parallel star 
winding for 1150 rpm. When recon- 
nected 8 pole, series delta for 850 rpm., 
the winding becomes suitable for con- 
nection to a supply of 375 x 2/1.73 = 
434 volts. In the proposed reconnec- 
tion, a two-parallel delta will make the 
motor suitable for 434/2 or 217 volts. 
At 1150 rpm. and 220 volts, the wind- 
ing would have to be connected four- 
parallel star. A similar solution may 
also be worked out for a number of 
slots and pitch other than the values as- 
factor of Sine 4 (180 x 6/72 xX 8) = 


sumed in this example.—R.G.C. 


Rewinding Motors 
O UESTION 257—We have to re- 


wind squirrel cage motors from 
25 cycles to 60 cycles. 

We know how to figure out 
number of turns and pitch. 
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In few cases we did not suc- 
ceed, and manufacturer of motor 
said it could not be changed ex- 
cept in keeping number of poles 
same as on 25 cycles. 

By counting number of bars 
on rotor and number of slots in 
stator, could we tell if it could be 
rewound for a change in number 
of pole?—H.R. 


A TO QUESTION 257—Chang- 
® ing motors from 25 cycle to 60 
cycle usually necessitates the rewind- 
ing of the stators. In doing this, it is 
usually specified that the new speed on 
60 cycle be as near to the 25 cycle speed 
as possible. This would mean that a 
two pole, 25 cycle motor, at 1500 rpm., 
synchronous, be wound for 60 cycle, 
four pole, 1800 rpm. synchronous. As 
the flux paths are proportional to the 
pole, therefore, the path would be in- 
creased by two under the above polar 
change and by four if the poles were 
increased to six giving 1200 rpm. syn- 
chronous. 

This change of flux paths not only 
holds true to the stator alone, but also 
to the rotor. As maximum current is 
induced in the rotor bars directly under 
a stator pole, it follows a sine curve 
for each successive bar under any one 
pole of one polarity, and in the opposite 
direction for the opposite polarity 
stator pole. 

The current in the end ring is maxi- 
mum midway between poles and this 
current also follows a sine curve. As 





the rotor slip is proportional to the | 
ER losses in the rotor, and keeping the | 
ampere conductors per inch of periph- | 


ery the same, the rotor 


bar losses | 


will be about the same as before chang- | 


ing. The current paths through the 
rotor end rings have been increased 
with the increased stator poles, there- 
fore, the ring resistance per pole has 
been reduced and the ring loss has also 
been reduced. 

The starting torque of an induction 
motor depends upon the rotor resist- 
ance, for if large currents flow in the 
imbedded rotor bars, the inductance of 
these bars causes the current in them 
to lag so far behind the stator flux, 
that no torque is developed and nearly 
all of the power delivered to the stator 
is converted into heat. 

A fairly accurate formula for the re- 
moval of end ring metal to meet the 
polar change is as follows: P* divided 
by P*, times area of 25 cycle end ring 
equals area of 60 cycle end ring where 
P* equals poles for 25 cycles, P,’ poles 
for 60 cycle. Turn both rings to this 
new area and the operating perform- 
ance will be satisfactory.—C.K.G. 


A. 


TO QUESTION 257—Your 
question is not specific and can 
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P.R. MALLORY & CO,,Inc. 


ALLORY 
CAPACITORS 


Mallory MSG Capacitor:—Small, 
compact AC Motor Starting Ca- 
pacitor that fits almost every 
mounting bracket or box. Re- 
places rectangular capacitors 
with leads, lugs or studs. Each 
capacitor is packed with com- 
‘plete set of universal mounting 
hardware and installation in- 
structions. 






















Necessary leads, 
lugs, screws, and 
nuts are included in 
each box for any 
type connectors. 


Mallory Type ‘P” Ca-| 
pacitor:—Plastic case | 
overcomes moisture ab- 
sorption problems, and 
provides maximum in- 
sulation. May be used to 
replace cardboard in- 
sulated aluminum-case capacitors. Splash- 
proof plastic end cap and simplified ‘‘snap | 
on” mounting bracket available when ca- 
pacitor is used as original equipment. 


Distributed by 


INSULATION AND WIRES INCORPORATED 


SAINT LOUIS 3, MISSOURI 


BOSTON 20, MASS. DETROIT 2, MICH. ATLANTA 3, GA. 
HOUSTON 2, TEX. BLUEFIELD, W. VA. NEW YORK 7, N_Y. 


SITTLER COMPANY 


CHICAGO 7, 1EL. 


H. A. HOLDEN, INC. 
MINNEAPOLIS 3, MINN. 


TRI-STATE SUPPLY CORPORATION 
LOS ANGELES 13, CAL. e SAN FRANCISCO 7, CAL. « SEATTLE 4, WASH. 
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SYVTZRON 


DEPENDABLE 


ELECTRIC 
HAMMERS 


Only ONE working part—the PISTON! 


Save Money and Time 


Drilling, Cutting and 
Chipping in Con- 
crete and Masonry 


Write for illustrated folder 


SYNTRON CO. acs 
690 Lexington, Homer City, Pa. 300 stows rer minute 











They're delivering satisfaction, for example, on mining 
locomotives; on 2000 h.p. motors driving billeting ma- 
chines in steel mills; on rotary converters of a very large 
railroad; on one of the largest copper plating installa- 
tions in the world (over 100,000 amperes connected load). 
Superior Carbon Brushes are not merely recommended 
—they're prescribed invariably to do a specific job better. 
May we prescribe the right big brush for you? 


SUPERIOR CARBON PRODUCTS, INC. 


” SUPERIO BRUSHES 


Sw 1997 BRUSHES 











only be answered in a general manner, § 
Where a change of frequency is jn. 
volved maintaining same speed, the 
number of poles must be changed jg 

the same ratio as the frequency or ag | 
nearly as possible. Say a motor has © 

4 poles at 25 cycles giving a syn 7 
chronous speed of 750 rpm. If the © 
motor is to have the same speed at 60 © 
cycles, the nearest possible pole num- 7 
ber is 10 which would give a speed = 
of 720 rpm. In the 4 pole winding 7 
the coil spans about 4 the stator bore = 


while in the case of the 10 pole about 


1/10 the stator bore. Changing the ~ 
span of the coil has an effect of 7 
changing the number of wires per a 
coil. This limitation makes it quite 
impossible for the utilization of a 10 
pole set-up when the coils have a 
four pole throw. Changing poles and 
frequency gets out of the practical 
field into the designers realm. 

I would like to recommend “Alter- 
nating Current Armature Winding” 
by Croft—published by McGraw-Hill 
Book Company. Under ‘“Reconnect- 
ing An Existing Stator Winding for 
Different Conditions”, you will find 
an example illustrating your prob- 
lem. It involves the reconnecting of 
a 25 cycle motor to 60 cycle keep- 
ing speed the same. The “Pitch Fac- 
tor” is indicated as the critical point. 
It should not be smaller than 0.5 nor 
greater than 1.5—E.A.M. 


A TO QUESTION 257—The 
e ability of the rotor to dissipate 
the heat loss originating in the rotor 
copper places electrical as well as 
mechanical limitations on speed. At a 
given maximum flux density, the 60 
cycle motor will have a higher core 
loss than the same motor on 25 cycles. 

The power factor of small low speed 
motors is low and is a function of the 
ratio of the reactive magnetizing kva. 
required to the kw. input required. The 
power factor depends therefore mainly 
on two factors: 

First, the reactive kva. required to 
magnetize the air gap is proportional 
to the magnetizing current, the fre- 
quency, and other factors. The full 
load kw. input is proportional to the 
machine constants and the speed. The 
ratio of reactive magnetizing kva. to 
full load kw. input becomes therefore a 
function of g p/D, where D is the 
diameter of the rotor; p, the number of 
poles; and g, the air gap, which is 
made as small as possible consistent 
with safe mechanical considerations 
and may be neglected. For any given 
power output, therefore, the motor 
with the lesser number of poles, that is, 
with the lower frequency or higher 
speed, will have the higher power fac- 
tor. 

[Continued on page 153] 
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Se ond, the percent leakage reac- 
ince of the stator winding is chiefly a 
finction of the number of slots per 
‘Je. In changing from 25 cycles to 
@ cycles and selecting most probably 
s higher number of poles (60/25) to 
maintain the motor speed approxi- 
mately the same, the number of slots 
per pole must necessarily be decreased. 
"This will cause an increase in the leak- 
"age reactance which will cause the 
power factor to be lower. 
" Inasmuch as the physical dimensions 
"of the motor are fixed and the diameter 
" of the rotor cannot be increased in the 
‘same ratio as the number of poles to 
“keep the magnetizing current and the 
‘leakage reactance unchanged, and the 
' diameters of some of the rotors are evi- 
' dently so dimensioned as to exclude 
" any permissible increase in leakage re- 
' actance when the number of slots per 
"is reduced, the motor cannot be re- 
/ wound except for same number of 
| poles or a number less than on 25 
~ eycles. 
| Furthermore, an, increase in the 
number of poles causes a decrease in 
' the effective resistance of the end 
tings. While the cross-section of the 
end rings is constant, the length of end 
| ring per path decreases as the paths in 
» parallel and the number of poles in- 
rease. The net result is that the por- 
» tion of rotor resistance due to’end rings 
| varies almost inversely as the square 
© of the number of poles. R.G.C. 


Can you ANSWER 
these QUESTIONS? 


~ QUESTION Xli—Have any of your read- 
» ers had any experience in testing out 
4 tubes in industrial electronic control 
| circuits with a neon lamp? If so, what 
© isthe proper procedure ?—E.]J.K. 


© QUESTION YiI—How do you go about 
atranging the groups in a three phase 
induction motor, when the number of 
slots makes it necessary to have the 
coils in some of the groups, smaller in 
number than the rest—F.H.L. 


QUESTION ZiI—t would like to hear 
from readers who have had experience 
in the use of aluminum bus bar clamps 
on copper bus and vice versa. I know 
the code, in section 3462, prohibits the 
use of dissimilar metals in raceways 
Where subject to corrosion, and I 
would like to know to what extent alu- 
minum clamps can be applied to copper 
| bus in a fairly dry substation which is, 
| however, ventilated by opening the 
| Windows in the building —R.M. 


PLEASE SEND IN 


_ YOUR ANSWERS BY OCTOBER 15 
i aaa mamaaaaeaacamamaaaaaie 


Turh to KNIGHT for Smart 
Ways Out of Tough Spots! 


Contractors consistently report remarkable savings munis possible 
by the Knight Patented Steel Door Buck Box Support. In addition, 
there is.a substantial gain in the uniformity and dependability of 
installations. Because of its flexibility, it completely eliminates the 
need for bending, drilling, and makeshift brackets — and makes 
obsolete all hammer and crowbar methods 

of steel door buck box mounting. 


Besides making substantially lower bids 
possible, Knight products improve the quali- 
ty of electrical installations. Send for price 
list and illustrated literature. 
Other famous Knight products are: CONCRETE OUTLET 
Boxes, Hunc Cerminc Boxes,’ ADJUSTABLE OCTAGON 
ExTension Rincs, SQUARE AND OCTAGON Boxes, THIN | 
WALL Partition Boxes, GANG BOXES, VERTICAL AND |] 5 
i SEs 
Horizontat I-BEAM CLAMPS AND Box Supports, BAR tn 1d: Guana lentaiaen 
HANGERS, etc. 
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Ee: A BOX FOR 
EVERY NEED 








RACO DO-26-NJK BOX 


“Jay-Kay” the perfect cable box 
—one box, two functions! Securely 
and safely holds either BX or 


a RACO Switch and Outlet Boxes 


Electrical contractors ... wholesalers and salesmen... builders and 
architects—they ALL prefer the RACO line of switch and outlet 
boxes. This nation-wide preference has been built throughout many 
years on the solid foundation of QUALITY, DEPENDABILITY, 
and COMPLETE breadth of line. There’s a sturdy RACO box in 
black enamel or galvanized finish for every need. Send for Raco 
catalog. 


a eh o-oo oe ant ok > 


* * * 


A=-S-E STEEL PRODUCTS FOR MANY USES 
STEEL OFFICE FURNITURE - WARDROBE, STORAGE, AND COMBINATION 
CABINETS « CLOTHING LOCKERS - INDUSTRIAL EQUIPMENT FOR FASTER 
MATERIALS HANDLING - FROZ-N-FOOD LOCKERS « ELECTRICAL OUTLET 
AND SWITCH BOXES. 


j . ALL-STEEL EQUIPMENT, INC., 600 Kensington Avenue, Aurora, Illinois 
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Motor Shops 








No hefting or heaving of motors at Spaulding Electric Company shop 


in Detroit. 


Repair conveyor line passes through stripping booth and 


sand blast cleaning booth on way to coil making and stator winding 


departments. 





Magnet Wire De-Reeler And Guide 


With floor space at a premium, most 
motor repair shops frequently design 
and build equipment to suit their par- 
ticular needs. Such was the case at 
Howard Electric Company, one of De- 
troit’s leading motor service organiza- 
tions. Among the numerous develop- 
ments in this shop is a magnet wire 
de-reeler and guide designed and con- 
structed by Douglas A. Gammage 
when he was shop superintendent. 

The device, built around a central 
supporting pipe frame, is 20 inches 
wide, 53 inches long and about 36 
inches high. Mounted to the center 
pipe support, on 18-inch centers, are 
three cross bars (2 in. by } in.) which 
accommodate a ball-bearing mounted 
metal spool near each end. Fastened to 
the bottom of each spool is a 15-inch 
length of 4-inch metal oil-line tubing, 
bent sickle-fashion so it will rotate 
around a reel resting on the floor. Each 
spool has an extended collar for use 
with a small magnetic brake if desired. 
(Fig, 3). 

On top of each cross arm are two 
brackets (one on each side) which sup- 
port oil-line tubing raceways that con- 
verge in a group at the front pedestal: 


block at about winding head height 
(Figs. 1 and 2). Also mounted to this 
pedestal are two shafts on which can 
be placed four “spools” of smaller size 
magnet wire. Spring tension is util- 
ized in this latter case. 

Magnet wire from the six reels lying 
flat on the floor is threaded through the 
de-reeling arm, then through the top 
raceways which guide it to the level of 
the winding head. All tubing is flared 
at supporting junctions. 

Although small magnetic brakes 
were at first considered to provide a 
tension at the de-reeling spool, these 
were found unnecessary. Apparently 
the friction of the wire going through 
the tubing raceways is sufficient to pro- 
duce the small amount of tension 
needed. With the reels stationary on 
the floor, there is little chance of the 
wire becoming tangled while it is being 
unwound. 


FIG. 3—Closeup of de-reeling arm 
and ball-bearing collar. Arrow points 
to collar extension for magnetic brake 
device if desired. Tubing rotates freely 
around reel as wire is being unwound. 
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FIG. 1—De-reeling rack that accom- 
modates six large and four small reels 
of magnet wire. Wire goes through — 
de-reeling arm and oil-line tubing 
raceways to winding head height. 





FIG. 2—Closeup of block at which 
tubing raceways converge. Block con- 
sists of three sections of 2% in. by 


1% in. by & in. steel. 






























































EXPLOSION- 
PROOF 


CONTROLS 


PRECISION MANUFACTURED ENCLOSURES 


‘When you need Highest Quality at no extra cost insist on 
R&S throughout. Over 40 years of Design, Engineering 
and Construction experience is behind every R&S Product. 


Over the years R&S has pioneered in the development and standard- 
ization of precision-built control equipment in keeping with indus- 
tries’ expanding requirements of new processes and codes. 


A large variety of standardized explosion-proof enclosures is avail- 
able for grouping and assembly of control and power units in panel 
form, at minimum cost and without the usual delay of special designs. 


R&S Standard Enclosures have wall sections permitting a great 
‘variety of conduit arrangements and sizes to suit job requirements,, 
This simplifies material lists and reduces 

inventories caused by field changes. 


Sold through 
Electrical Wholesalers 


SALES OFFICES 
IN PRINCIPAL CITIES 


38 


RUSSELL & STOLL COMPANY, INC. 
Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 
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Vertical 
Reel Rack 


There is something about smooth 
running machinery, and efficient tools 
that fascinates Chris Dulsen, Ag 
owner and manager of Central Electric 
Company, motor repair shop in Cam. 
bridge, Mass., Chris insists on proper 
maintenance of all shop machinery and 
working tools, and encourages em. 
ployee suggestions for any tools; ma- 
chines, repair techniques, or other 
devices which will make work simpler. 
or improve the appearance of his shop, 
Many of the machines in his shop have 
been suggested by employees, and sub. 
sequently designed and built right in 
his own shop. 

Take the multiple reel rack shown 
in the accompanying picture. It holds, 
ten 12-inch reels at one time. It is 
designed vertically to save floor space, 
and occupies a floor area of 40 inches 
by 40 inches. It is set back six feet 
from the winding machine, permitting 
wire from any reel to de-reel smoothly, 

As can be noted in the picture, each 
reel rack arm is equipped with a re-. 
volving arm which holds an elbow-pipe 
made of 4-inch brass tubing. The wire 
is threaded through this elbow and 
then through a bushed eyelet in the 
rack frame next to the winding ma- 
chine. The bushed eyelets are properly 
positioned so that they are on a direct 
line from the reel rack arm and the 
winding head on the machine, to per- 
mit the wire to be de-reeled with a 
minimum of pull. 

The idea for this de-reeling rack 
was conceived in the shop, then de- 
signed and made on the premises. The 





Chris Dulsen of Central Electric Co. 
Cambridge, Mass., points out the brass 
pipe elbow on the revolving arm at- 
tached to each reel rack of a vertical 
wire de-reeler used in his shop. The 
rack was designed and built in his own 
shop. 














































me ramous VVestinghouse 
LIGHTING HANDBOI 


NOW REVISED AND ENLARGED! 


© This new, up-to-date Lighting Handbook, an 

authoritative reference work for anyone asso- 
ciated with engineered lighting installations, is 
just off the press! Contains 260 pages crammed 
with valuable technical data—wiring diagrams, . 
graphs, line drawings, charts and tables, plus 
information on related subjects such as the eye 
and vision, color, and lighting terminology. 

























COMPLETE INFORMATION FOR 
ILLUMINATING ENGINEERS, 
DESIGNERS, ARCHITECTS, ) 
CONTRACTORS AND SALESMEN 


Just look at this all-inclusive 
table of contents: 


The Eye and Vision Industrial Lighting 
Light Characteristics Architectural Lighting 
and Measurements 5, 
Floodlighting Design 
Light Sources ? 
Street Lighting 


Introduction to Lighting 
Design Aerodrome and Airway 









Illumination Levels Lighting 
Interior Lighting Design Sign, Lighting 
Interior Wiring for The Cost of Lighting 





Lighting 
Store, Office, School 
and Public Building 
Lighting 








house 


ieee ee ee 


Westin 


Westinghouse Lamp District Offices: 





Westinghouse Electric Corporation ECM-10 


| Lamp Division, Bloomfield, New Jersey 
Enclosed is $2.00 for new Licutinc Hanpsook (A-4064). Please send to me at 


1299 Northside Drive, N.W., ATLANTA; I following address: 
10 High St., BOSTON; 20 N. Wacker Drive, Sera a Reh oe ee ee Gane aan ere eS i 
CHICAGO; 40 Wall St., NEW YORK; 3001 ' 
; , ; icine Oe a OR ee ae ope faa ia a 
Walnut St., PHILADELPHIA; 32 Blvd. of | Company , 
Allies, PITTSBURGH; 1 Montgomery St., H pO EN POOLE LORE IN TEE OD MEIN ED PE DEE TAR ee I 
SAN FRANCISCO; 411 N.7thSt., ST.LOUIS Nc Wie Sees. 
Disses thie dn: tinh easiness “in geht is Widow teas a Ga Sa 
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CUT FATIGUE LOSS 
in Office and Factory with 
EMERSON-ELECTRIC 


frha"Fans- 


DIRECT-DRIVE 















Five sizes, 12 to 
30 in., powered 
with fully en- 
closed Emerson- 
Electric self-cool- 
ing motors, in 
ball-bearing and 
sleeve-bearing 
types. Quiet, effi- 
cient blades. 


BELT-DRIVE 


Powered by spe- 
cially-engineered 
Emerson-Electric 
Motors, these 
sturdy fans move 
up to 16,700 C. F. 
M. Available in 
24", 36", 42” and 
48” sizes. 


Send for Folder No. 312 
Today! 



































Exhaust the stagnant air 

from your office and factory to 
prevent let-down fatigue before 
quitting time. 
There’s an Emerson-Electric 
Exhaust Fan to fit every air- 
moving job. In many an office 
and factory, these sturdy fans 
actually pay for themselves in 
increased efficiency and im- 
proved employe-relations. 


See your electrical supply 
dealer, or write for free Folder 
No. 312 today! 


THE EMERSON ELECTRIC MFG. CO. 
St. Louis 21, Mo. 


EMERSON 25 ELECTRIC 


MOTORS: FAN S———ite— ~———"slie— APPLIANCES 
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frame is constructed throughout from 
angle iron. Reel rack arms ape 
threaded bolts. The revolving arm 
works between bushings inserted one 
against the reel and the other on the 
outside of the arm, which is held jp 
place by a large surface bearing nyt, 
Pressure is applied by the large wing 
nuts to create the desired tension on 
the wire when rewinding. 


Pry-Bar Removes 
Bearing Seal Rings 


How many times have you struggled 
over the removal of oil bearing seal 
rings in the end bells of fractional 
horsepower motors? Normally an ordj- 
nary screw driver is used. Frequently 
this results in damaged knuckles or 
seal rings. 

W. R. Mader of the Springfield 
Armature Works, Springfield, Ohio 





FIG. 1—Pry-bar designed by Mader to 
remove bearing seal rings in fractional 
horsepower motors. 





_ FIG. 2.—First step is to insert tongue 
of pry-bar hook under seal ring in 
end bell. 
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FIG. 3.—A slight backward pull on the 


bar and out comes the seal ring in a 
jiffy. 


has solved the problem by designing a 
simple pry-bar that provides the lever- 
age necessary to do a quick, clean job. 
The device (Fig. 1) consists of a 134- 
inch length of round steel bar (conduit 
or pipe could also be used) with a 3 
inch elongated steel hook on one end. 

To remove a seal ring, Mader simply 
inserts the tongue of the hook under 
the seal and rests the bottom of the bar 
on the inside of the end bell (Fig. 2). 
When the bar is pulled back, the 
tongue raises the seal ring from its 
seat in the end bell (Fig. 3). It’s as 
simple as that. 

Mader’s device has made such a hit 
that several shops in the vicinity have 
purchased pry-bars from him. 


Lye Solution 
Softens Coils 


Easiest way to remove old coils 
from stators and rotors, particularly 
those dipped in clear varnish, is to 
first boil them in a lye solution accord- 
ing to D. S. Leedom, shop superin- 
tendent, The Dayton Electric Service 
Co., Dayton, Ohio. 

After trying several methods with 
varying degrees of success, Leedom 
built himself a heated solution tank. 
For average work, the solution con- 
sists of five pounds of a good brand 
ef lye dissolved in twenty gallons of 
water. Sometimes a stronger mixture 
is necessary. 

The equipmerft is dipped into the 
solution and kept at the boiling point 
for one to two hours. The resultant 
softening and decomposition of the in- 
sulation permits easy removal of the 
copper. : 
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INSULATIONS 


For the motor repair contractor—or the electrical maintenance shop— 
IRVINGTON supplies a// flexible varnished insulation requirements. 


IRVINGTON INSULATING VARNISHES — synthetic varnishes of high dielectric 
strength and moisture resistance . 

HARVEL INSULATING VARNISHES — internal drying phenolic varnishes with 
exceptional “ig and penetrating power—save time and money on 
multiple coating . . 

IRV-O-SLOT — easy forming, non-bulking slot insulation . . . 

VARNISHED CAMBRIC AND TAPE — for coil wrapping and phase insulation... 

VARNISHED FIBERGLAS and SILICONE VARNISHED FIBERGLAS—for high tem- 
perature operation and greater overload protection . . 

VARNISHED TUBING and SATURATED SLEEVING — for insulating lead wires... 

VARNISHED CANVAS — for field om pads, insulating washers and com- 
mutator end windings. 


Test samples and further haformetion on these 
Irvington insulations on request. : 


IRVINGTON 


VARNISH & INSULATOR CO. 
Irvington 11, New Jersey 





SEPTEMBER, 1947 159 























QUICK INSTALLATION 
QUICK MAINTENANCE 





The enclosure snaps into place with two strong 
spring clips. When lowered, it is held by chains. 
So simple!. it takes only a few seconds. 





Day-Brite Lighting, Inc., 5402° Bulwer Ave., St. Louis The VIZ-AID 


Nationally distributed through leading electrical supply c For ceiling or suspension 
houses. ; mounting—unit or contin- 


In Conada: address all inquiries to Amalgamoted Electric a vous installation. Designed 
3 mpgigyr emt ees for two 40- or two 100-watt 


Corp., Ltd., Toronto 6, Ont. 
lamps. U. S. Patent Nos. 
D-138990, D-143641 and 2411952. 


May we send you Bulletin 10-B-1 with 
complete details? 





‘LichTiNG aa IT’S EASY TO SEE WHEN IT’S 


>ysN iio ina = 
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Lip lighted wall display is recessed into a curved wood-veneer panel 
beneath the Eversharp trade mark. General illumination in reception 
area is provided by two-lamp recessed incandescent units behind dif- 


fusing lenses. 





Recessed cylindrical incandescent units, with flush ceiling diffusing 
lenses, and totally direct suspended fluorescent fixtures provide addi- 
tional lighting intensity on display counters and over sales area. 


Planned Lighting For Good Writing 


Incandescent and fluorescent lamps 
are used in a variety of fixtures to pro- 
vide both general diffusion and utili- 
tarian concentration in the Eversharp 
offices, repair department and show- 
room located in New York City’s Em- 
pire State Building. The air condi- 
tioned showroom, opening directly 
from the ninth floor corridor, is 
Primarily illuminated by two rows of 
_Tecessed, diffusing-lensed incandescent 
two-lamp units, Individual specular re- 
flectors are provided for each lamp and 
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the rectangular chromium frames are 
set flush with the acoustical tile ceil- 
ing. The spacing between rows is 8 
feet while units in each line are 
mounted on 6-foot centers. This gen- 
eral illumination provides an average 
intensity of 20 footcandles, 
Supplemental lighting behind display 
counters increases the illumination on 
merchandise and raises the average in- 
tensity to 35 footcandles in these areas. 
This supplemental illumination is also 
iucandescent, lamps being mounted in 


recessed cylindrical metal housings 
containing glass reflectors and faced by _ 
diffusing circular lenses. Directly over 
sales and examining counters, orna- 
mental totally-direct fluorescent units 
are suspended slightly lower than 
normal eye level, so that customers are 
not bothered by source brightness, and 
an impact of 65 footcandles is focussed 
where most desired. Wall displays are 
front and top lighted by swivel 
mounted, suspended spun metal bullet 


shaped spot reflectors. 


Directly opposite the entrance is a 
lip lighted circular display window, 
set below the Eversharp trade mark 
which stretches across a curved panel 
of wood veneer. Executive offices, 
separated from the main salon by a 
plate glass wall, can achieve privacy 
by pulling the rich tan and green 
figured drapes across these windows. 
These offices are lighted by the same 
selection of fixtures employed in the 
main salon. The color scheme com- 
bines grey broadloom carpeting and 
red-brown painted wall surfaces with 
panels of natural wood. Designs for 
this Eversharp regional office were 
prepared by Raymond Loewy Asso- 
ciates, New York City. 


Lighting A Jewelry 
Display Window 


Jewelry store display windows pre- 
sent a special problem in lighting. 
These windows vary greatly in size 
and shape. Displays are usually of a 
wide variety of types of merchandise. 
Location of the windows and of the 
store with respect to main thorough- 
fares influence intensities required. 

A unique solution to one jewelry 
store display window lighting prob- 
lem is shown here. It was planned by 
Century Lighting, Inc., for Tiffany 
and Company, New York City. This 
store, located on New York’s brightly 
lighted Fifth Avenue and 57th Street, 
is flooded with sunlight in the daytime. 
The architecture of the building is 
modern, and there are no window awn- 
ings. The windows, masked down by 
panels and drapes to an area approxi- 
mately five feet wide, and 44 feet high, 
with a two foot depth, are centered in 
large glass areas. Drapes and panels 
used are usually black or dark brown, 
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CRAFTSMANSHIP 
IN 
FLUORESCENT 



















































THE EXCLUSIVE RIGID 
STEEL CHANNEL THAT 
GAVE CHAN’L-RUN 
ITS NAME AND FAME 


ee 





HOLDENLINE co. 
Pioneers tn Huorescent 


é 2301 SCRANTON ROAD 
CLEVELAND 13, OHIO 





SDSS 





CHAN'L-RUN| 
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REFLECTOR LAMP 
STRIPLIGHT 


VALANCE 


FRESNEL LENS 
SPOTLIGHT 











FLUORESCENT 
LAMP 
STRIPLIGHTS 


GLASS 





Jewelry sparkles in a window display at Tiffany and Company, New York 
City, when highlighted by six 150-watt fresnel lens spotlights. 


Cross section detail shows three types of lighting equipment and their 
location in a typical window of Tiffany’s Fifth Avenue store, New York 


City. 


and display stands are often the same. 
Merchandise displayed varies and in- 
cludes jewelry, flat silver, leather, sta- 
tionery, engraved announcements, 
glassware, china and other similar 
merchandise. Each requ.res different 
lighting treatment to provide the most 
attractive and  attention-compelling 
lighting. Jewelry, such as gems and 
intricate metal work in platinum, white 
and yellow gold, for example, require 
a number of high intensity points of 
light for maximum display effective- 
ness. Silverware, leather goods, etc., 
require a high intensity of well dif- 
fused illumination. 

Because of the large areas masked 
by the drapes and valance, there is suf- 
ficient space for completely concealing 
the lighting equipment. Because a wide 
variety of lighting effects are neces- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... SEPTEMBER, 1947 


sary, however, and because consider- 
able time and effort would be required 
to change lighting equipment for the 
various types of displays, it was de- 
cided to use permanently _ installed 
equipments which would provide for 
the necessary variety of distributions 
of light needed. The specific lighting 
effect for any type of display can thus 
be obtained at will by means of flexible 
switching arrangement at the switch 
panels. This made it necessary to 
make the lighting units as compact as 
possible. 

Each window is provided with six 
150-watt fresnel lens spotlights, which 
may be focused to produce narrow high 
intensity beams, or adjusted to pro- 
vide wider soft-edged floods of light. 
Each spotlight is also equipped with 
holders for glass color frames, These 














When tomorrow is too late—when only the best will do— PRECISION BRONZE BARS 
ask your Bunting Distributor. He has, available now, 


Bunting Bars of Bearing Bronze and Bunting Standard Stock 
Bronze Bearings — Quality Bronze in its most usable forms. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. | BUSHINGS | 
Branches in Principal Cities. 
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USE THIS NEW 


petinghow C 


CIF 
lighting Catalog 


You'll find it invaluable when plan- 
ning commercial, industrial and 
floodlighting installations, and when 
buying lighting equipment. 

Here are some of its helpful 
features: 
® Quick-find Index of the most com- 
plete line of lighting equipment 
available. 
© Complete data on each fixture ::; 
illustration, application, dimension 
diagram, illumination design data, 
list prices and style numbers. 
© Data Section for layout and design, 
including application suggestions, 
recommended levels of illumination 
for various types of installations, co- 
efficients of illumination tables, etc. 

Put your copy of the Westinghouse 
CIF Catalog to work ; « « you'll find it 
of real help in solving lighting prob- 
lems. Westinghouse Electric Corp., 
Box 868, Pittsburgh 30, Pa. -04129 


Available through 127 Westinghouse Electric 
Supply Offices and Independent Distributors 











spotlights are normally used for light- 
ing the jewelry displays. 

Two rows of fluorescent lamp strip- 
light are also installed in each window 
to provide diffuse illumination for sil- 
verware and similar displays. These 
are adjustable so that maximum light 
can be directed to the display area and 
shielded from the background. The 
use of two rows of lamps permits mix- 
ing colors whenever this is desirable. 

A reflector lamp striplight, installed 
flush in the false window ceiling, pro- 
vides a high level of general illumina- 
tion when needed. This striplight is 


installed behind the spotlights ang 
fluorescent lamp striplights, where jt 
can be seen from the eye level on the 


sidewalk. For this reason the reflector — 


lamp striplight was equipped with a 
series of louvers to shield the lamps 
from the view of window shoppers. 
These louvers continue a series which 
were also required by a special photo. 
electric cell burglar alarm system, 
Details of the equipment installa- 
tion, and the appearance of the display 
when lighted are shown in the accom- 
panying illustrations on the preceding 


page. 
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Overhead Troughs Light Home Products 


In search for new and more effective 
sales promotion presentations, mer- 
chandising organizations are placing 
more and more emphasis on planned 
lighting as a major factor in this im- 
portant field. Interest of prospective 
buyers is attracted and directed by the 
use of light. Quality of merchandise 
is emphasized by properly selected in- 
tensities and color. Glare is minimized 
by correct shielding. 

As part of a store planning and sales 
promotion plan, the Frigidaire Divi- 
sion of the General Motors Corpora- 
tion commissioned Raymond Loewy 
Associates, New York City, to create 
a series of displays that would empha- 
size the quality of their residential 
kitchen products. The resultant dis- 
play, stressing simplicity of design, 
provides customer comfort and sales- 
man convenience. The result is a 
skillful utilization of standard fluores- 
cent lamps and accessories. 


Refrigeration units, electric ranges 
and other household kitchen products 
are spaced before a continuous parti- 
tion, the surface of which is treated 
with harmonizing pastel tints. Floor 
to ceiling vertical panels of plate glass, 
flanked by living plant arrangements, 
project from this partition at intervals 
to subdivide the display area into seg- 
ments for the individual classifications 
of merchandise. Along the top is a 
continuous canopy, into which lighting 
troughs are recessed to house multiple 
lamp, shielded fluorescent reflector 
units. This single lighting source di- 
rects a soft, wide angle, even light to 
the products on display and creates a 
pleasant setting for salesmen demon- 
strating these items. Comfortable 
settees are for customer comfort. The 
display demonstrates that lighting can 
be inexpensively simple yet dramat- 
ically effective when skillfully em- 
ployed as an architectural tool. 





Recessed overhead troughs contain multiple-lamp fluorescent units 
that direct wide-angle even light to Frigidaire products on display. 
Convenience of salesman and comfort of customers is achieved in this 
display arrangement created by Raymond Loewy Associates. 
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“CERTIFIED STARTERS 


ag 


6: better fluoresce 
. 2 for economy in m 


-———————___ ——. Address inquiries fo any of the following manufacturers of 


Certified Starters 








nt lighting performance 


aintenance 


In large factories —as well as large offices and stores ... wherever 
fluorescent lighting is a major factor, CERTIFIED STARTERS can 
help ease maintenance problems, help assure top lighting performance 
from lamps. e Certified Starter Manufacturers build their products 
to rigid specifications. Famous Electrical Testing Laboratories, Inc. 
test, check and recheck those products .. . CERTIFY them as fully 
meeting the specifications. It’s a positive means of assuring the 
user of high quality starters— protection and economy. Insist on 
the “ETL CERTIFIED” shield on the starters you sell or use! 


Makers of CERTIFIED FLEUR-O-LIER fixtures and RLM 
Standards Institute fixtures have solved their starter problems 
by writing CERTIFIED STARTERS into their specifications. 


The Arrow-Hart and Hegeman Co., Hartford, Connecticut Instant Glow Starter Corporation, New York, N. Y. 


The Bryant Electric Co., Bridgeport, Connecticut 
Dura Electric Lamp Co., Newark, N. J. 

General Electric Co., Bridgeport, Connecticut 
Harvey Hubbell, Inc., Bridgeport, Connecticut 


Kuthe Laboratories, Inc., Newark, N. J. 
The Lloyd Products Co., Providence, R. f. 
Pass & Seymour Co., Syracuse, N. Y. 
Sheldon Electric Co., Irvington, N. J. 
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YOU CAN DEPEND ON 


PS 
DUPLEX OUTLETS 


Whatever your requirement, 
there is a P&S outlet — pre- 
cision-built to do the job. 











P&S 1560 — All-Bakelite body — 
Laminated Bakelite back insula- 
tion. 



























P&S 1565 — Same body as P&S 
1560, but with- wide mounting 
ears for easy alignment with 
wall surface. 


P&S 1570 — Double grip contacts 
—All-Bakelite construction—Wide 
mounting ears with break-off 
washers — Attractive Uniline de- 
sign on face. Meets REA and 
Federal specifications. 






P&S 1530 


P&S 13202 
P&S 1530 — Positive one-piece 
contacts — Sturdy all-bakelite 
construction — wide mounting 


ears. T-slots. Meets REA and 
Federal specifications. 


P&S 13202 — Double grip con- 
tacts — Plate fastened by 2 
screws — Permits a matched P&S- 
Despard installation. Meets REA 
and Federal specifications. 


All furnished in Brown or Ivory. All 
approved by Underwriters. 


Send for complete P&S Catalog 


PASS & SEYMOUR, INC. 


>rameeese 9, N. Y. 


a 





















A portion of A. O. Smith Corporation’s Kankakee, Illinois plant where 
one of the largest single industrial fluorescent lighting installations in 
the Chicago area was made last year. Wadeford Electric Company in- 
stalled 5,886 Leader ZUO-240 units that provide 35 to 40 foot-candles, 








Deep type Guth recessed troffers are mounted in the marquee outside 
the entrance and store windows of Abrahamson-Bigelow Company, 
Jamestown, New York. Two 4-foot troffers, each containing two 40- 
watt white fluorescent lamps, are mounted in each unit. Units, 10-feet 
4-inches above the sidewalk are spaced 5-feet center-to-center. 














Tickets for Lighting Show 


oe to the 2nd International Lighting Exposition at 
the Stevens Hotel, Chicago November 3 through 7th is by 


ticket only. For yours, send in the following coupon and your 
tickets will be forwarded promptly. There is no charge. 
The Editor 


Electrical Construction and Maintenance 
330 W. 42nd Street 
New York 18, N. Y. 


| want tickets for the 2nd International Lighting Exposi- 
tion to be held in Chicago November 3 to 7. 
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| In the News 





Highlighting the record 1947 annual 
meeting of the North Dakota Electrical 
Contractors’ Association at Wahpeton 
in June was a discussion of state-wide 
electrical inspection. The system spon- 
sored by the Association embodies 
the issuing of wiring affidavits similar 
to the Minnesota plan. Tentative 
financing of the program will be 
through sale of a book of ten affidavits 
for an initial fee of $25 (including in- 
spection fee). Subsequent affidavit 
blanks will cost one dollar each. 

Convention delegates unanimously 
approved the program which was sub- 
ject to ratification by the North Da- 
kota State Board of Electricians and 
became effective August 15th. En- 
dorsed for the position of State Elec- 
trical Inspector was Frank M. Johnson, 
electrical inspector of Fargo. Pro- 
ponents of the inspection plan were 
more than pleased to have the unquali- 
fied endorsement of Oscar Jacobson 
on behalf of the North Dakota REA 
Projects. 

Reciprocal licensing between North 
Dakota and Minnesota was endorsed 
by the conference, but cannot be prac- 
ticed. A ruling of the Attorney Gen- 
eral of North Dakota finds that the 
State Board of Electricians has no 
authority to enter into such arrange- 
ments. 

The advantages of membership in 
and the services offered by the Minne- 
sota Electrical Council, Inc., were out- 
lined by W. Arthur Starbird, president, 
and William A. Ritt, secretary of the 
Council. John Julsrud, new Council 
manager, was introduced to the group. 
The important function of the North 
Central Electrical Industries in elec- 
trical industry’ product and service 
promotion was revealed by A. H. 
Kessler, manager of that organization. 
The administration of the North Da- 
kota Electrical Law was reviewed by 
Otto Krueger, North Dakota State 
Commissioner of Insurance and a 
member of the State Board of Elec- 
tricians. 

Electrical code changes, both na- 
tional and state, were reviewed by 
Glenn Rowell, Underwriters Inspection 
Bureau of Minneapolis, and George 
Garney of the Minnesota State Board 
of Electricity, while Frank Johnson, 


electrical inspector of Fargo, joined 
them in conducting a code question 
roundtable. Rounding out the two day 
session were illustrated talks by Gen- 
eral Electric, Westinghouse and other 
jobber representatives. 

At the business session, George C. 
Hilstad of Mayville, North Dakota, 
was elected president of the N.D.E.- 
C.A. Associated with him in official 
capacity for the coming year are the 
following officers and directors: vice- 
president Albert Bartsch, Rugby; sec- 
retary-treasurer Quentin M. Johnson, 
Fargo. Directors: Art Oksendahl, 
Rugby ; Clyde Kieley, Grafton ; Chester 
A. Brown, Dickenson; Dave Sink, 
Devils Lake; and Harold Kively, Car- 


rington. 
Re-elected as directors to the Min- 
nesota Electrical Council were: 


Charles Wood, Fargo; Clyde Kieley, 
Grafton; and George C. Hilstad, May- 
ville. 

The next winter meeting of the 
group will be held in conjunction with 
the electrical industry convention and 
trade show week early in March 1948 
at St. Paul. The 1948 annual summer 
meeting is scheduled for Devils Lake, 
North Dakota. 


Labor-Management 
Committee 
May Be Revived 


Leaders of organized labor have 
joined management in expressing con- 
cern over the low state of productivity. 

In the electrical contracting industry, 
it is expected that a joint committee 
of the National Electrical Contractors 
Association and the International 
Brotherhood of Electrical Workers, 
AFL, will be named to study the prob- 
lem of production costs after the 
NECA Convention in San Francisco 
Sept. 8-10. 

The industry already has designated 
this as the big problem to be consid- 
ered by the convention. Marion H. 
Hedges, research director of IBEW, 
has suggested the idea of a productiv- 
ity study with union cooperation. 

NECA spokesmen indicate that it 
would be receptive to the suggestion. 
It might be accomplished through re- 
vival of the NECA-IBEW Labor- 
Management Committee, which has 


been inactive in recent years. This 
committee would go into the economics 
of the situation from the viewpoint 
of each side. 

Mr. Hedges is vice-chairman of the 
National Planning Association’s La- 
bor Committee, which has issued a 
statement signed by 33 union leaders, 
both CIO and AFL. This statement 
recognizes that high wages stem from 
high productive efficiency, and that la- 
bor has as much at stake in higher 
productivity as management, consum- 
ers and stockholders. 

The committee asks for joint labor- 
management cooperation in improving 
productive operations, particularly in 
overcoming restrictive practices on 
both sides. Labor, it says, can make 
a significant-contribution to increased 
efficiency, but management must lead 
the way. 

The statement sets forth two general 
principles: 

1. “Workers must have assurance 
that the cards are not being stacked 
against them.” 

2. “Passing on of the benefits of in- 
creased productivity must be equitable 
and reasonably clear and certain.” 


Carolinas Chapter 
Elects NECA Officers 


A five-man executive committee to 
work with other branches of the con- 
struction industry in an effort to lower 
construction costs and stimulate in- 
creased activity was named by the 
Carolinas chapter, National Electrical 
Contractors Association, in annual 
session, August 11, in Charlotte. This 
committee will act as liaison with other 
branches of the industry to bring about 
a more closely co-ordinated industry. 

Hobert M. Bryant, of High Point, 
was elected to serve a second term as 
president, and C. W. Moseley, of 
Charlotte, former second vice-presi- 
dent, was advanced to first vice-presi- 
dent, and H. E. Austin, of Charlotte, 
was named second vice-president. 

Officers re-elected included E. C. 
Peele, of Burlington, as secretary; J. 
C. Bolen, of Charlotte, as treasurer; 
R. K. Robinson, of Charlotte, as gov- 
ernor, and R. S. Huntington, of 
Greenville, S. C., as national coun- 
selor. 
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Residential Type, Totally Enclosed 
TOGGLE SWITCH 


T-Rated: 10 Amps.-125 V. 
5 Amps.-250 V. 


All Slater units reflect the 
quality that has earned 
them the name of "Life- 
time" Wiring Devices. 
Their design, material and 
workmanship rate high in No. 400-SP 

BROWN BAKELITE 


Available in Ivory 


customer satisfaction. You 
can recommend a Slater 
product for any applica- 
tion—with confidence that 


it will give quality per- 


No. 403 Three-Way 
BROWN BAKELITE 


Available in Ivory 


formance. 














Listed as standard by 
Underwriters’ Laboratories, Inc. 








DUPLEX RECEPTACLE 


Side Wired 
Rating: 15 Amps.—125 V. 
10 Amps.—250 V. 
No. 300 BROWN BAKELITE 
No. 300-1 IVORY BAKELITE 





Listed as standard by 
Underwriters’ Laboratories, Inc. 


WRITE FOR CATALOG SHEETS 






DISTRIBUTED THROUGH 
LEADING WHOLESALERS 














The five-man executive committee 
chosen included W. W. Hanks, of 
Charlotte; Lucian D. Webb, of And. 
erson, S. C.; J. W. Vaughn, of Dur 
ham; George Green, of Columbia, 
S. C.; and Joseph Dunn of Columbia, 
S.C. This past year Mr. Webb seryed 
as first vice-president of NECA, 

At the evening banquet, Col, J, 
Norman Pease, of the J. N. Pease 
Company, delivered the principal ad. 
dress to guest architects and construc. 
tion engineers and the host electrica} 
contractors. Toastmaster was Roy 
A. Palmer, public relations officer for 
Duke Power Co. A lifetime honorary 
membership was presented to Oliver 
W. Holmes of the Holmes Electric 
Company of Fayetteville. 


Kessler Named 
Manager of NCEI 


A. H. Kessler was appointed man- 
ager of the North Central Electrical 
Industries to succeed William A. Ritt, 
who resigned after serving in this 
capacity since the inception of the or- 
ganization in 1936. Mr. Kessler, over 
the same period, has held the position 
of promotion manager. 

H. E. Young of Minneapolis, was 
re-elected chairman at the annual meet- 
ing of the board, with R. F. Pulver of 
Duluth and Wm. G. Stuefer of Min- 
neapolis, vice presidents ; L. G. Mample 
of St. Paul, treasurer, and William A, 
Ritt of St. Peter, secretary. 


S. D. Group Joins 
Minnesota Council 


Formal application of the newly 
organized South Dakota Electrical 
Contractors Association for affiliation 
with the Minnesota Electrical Council 
was recently approved by the Board of 
Directors of the latter group. Full 
affiliation is expected to be completed 
by February, 1948, thus adding some 
40 or more members to the Council 
roster. 

There is also an indication that sev- 
eral members of the recently organ- 
ized Northwest Iowa Electrical Con- 
tractors Association (84 members at 
present) would like to have their 
group join the Council. 

Such addition of out-of-state groups 
is a logical move since they are within 
the trade area served by the Minnesota 
Council. Also, it is evidence of the 
outstanding service the Minnesota 
association offers its members. 

The addition of the South Dakota 
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These pictures were all taken in Swedish 
shops. Natvar sole representative for 
Sweden East and North — Hjalmar 
Andren & Soner, Telegramaddress 
“PRESSPAN,” Kaptensgatan 6, Stock- 
holm. Natvar sole representative for 
Sweden West and South — Handels-och 
Fabriksbolaget Hjalmar Andren, Tele- 
gramaddress “HIALMANO,” Maga- 
sinsgatan x Gothenburg. 











For important jobs, large or small, 
Natvar insulating materials are used because in actual service they 


consistently equal or exceed specifications. 
If your requirements call for insulating materials with good physical 


and electrical performance characteristics and exceptional uniformity 


~it will pay you to use Natvar. Get in touch with your Natvar dis- 


tributor, or with us direct. 







CABLE ADDRESS 
NATVAR: RAHWAY, N. J. 


TELEPHONE 
RAHWAY 7-2171 


205 RANDOLPH AVENUE * 


WOODBRIDGE 


watvan cc SWEDEN 2 









Winding an ignition coil, Natvar 
Varnished Paper is used between 
soft iron core and Bakelite’ tube. 


Rectangular copper conductors, 
insulated with Natvar Varnished 
Fiberglas Tape, are wound into 
coils. They are then formed for 
installation in locomotive motors. 





Natvar Products 


® Varnished cambric—straight cut and bias 
@ Varnished cable tape 

® Varnished canvas 

® Varnished duck 

®@ Varnished silk 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

®@ Varnished tubings and sleevings 

® Varnished identification markers 

@ Lacquered tubings and sleevings 

@ Extruded vinyl tubing 

@ Extruded vinyl identification markers 


Ask for Catalog No. 20 


NAL VARNISHED PARQDUCTIS 


NEW JERSEY 
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Type T- 27 helps reduce waste 
. ... increase profits 


Guessing at the timing of industrial 
processes often results in waste, 
poor quality, and loss of time and 
money. By letting the General Elec- 
tric T-27 time switch handle these 
jobs you can prevent losses and 
help lower manufacturing costs. 
And lower costs mean added profits. 





Here a T-27 controls movement of a 
chain conveyor through an electric oven 
—one of a complex cycle of time-switch- 
controlled operations in the manufacture 
of meter coils. 


GENERAL 


176 


The T-27 is a versatile time 
switch equipped to handle a variety 
of jobs. Use it to turn ovens “on” 
and “off” at exactly timed intervals 
... to operate ventilating fans and 
blowers ... to turn heating units 
on early so that they will be ready 
for use when workers arrive. Or let 
it control drying and curing pro- 
cesses after hours, without the at- 
tention of an operator. 

It can do these and dozens of 
other timing jobs for you tirelessly 
and efficiently. It is a COMPLETE 
time switch ... “complete” in that 
it is designed to handle almost any 
type of time-control assignment. 
Put the T-27 to work for you and 
benefit from the added economies. 
Ask the nearest G-E Office for 
further information, or write for 
Bulletin GEA-3339. Apparatus De- 
partment, General Electric Com- 
pany, Schenectady 5, New York. 


ELECTRIC 


603-49 










association as a sponsoring group has 
raised the question of a change jp 
name for the Minnesota Electricaj 
Council. Upper Midwest Electrical 
Council has been suggested as a more 
appropriate name, since the North 
Dakota Contractors Association aj. 
ready are members. Such action has 
been referred to the Council Policy 
Committee for consideration and 

decisions will be subject to the ap- 
proval of the Council Board of pj. 
rectors and the general membership, 


Julsrud Succeeds Ritt 
As Council Manager 


John E. Julsrud of Minneapolis was 
appointed manager of the Minnesota 
Electrical Council, Inc., at a recent 
meeting of the Board of Directors. He 
succeeds Wm. A. Ritt who asked to 
be relieved of some of the load he 
shouldered as manager of three ex- 
panding electrical associations in Min- 
nesota as well as his own contractor- 
dealer business in St. Peter. 

Bill Ritt has gained national recog- 
nition for the outstanding job he has 
done in organizing the various com- 
ponents of the electrical industry in 
Minnesota into closely-knit cooperative 
groups. The post he now relinquishes 
was taken on as a “temporary” chore 
some 14 years ago when the Council 
was organized. Membership now ap- 
proaches the 550 mark. Bill will con- 
tinue as secretary of the Council ona 
part time basis to assist in planning 
for the growing needs of the Council. 

Mr. Julsrud brings to the Council 
14 years of experience in various posi- 
tions with General Mills, Inc. He 
started with the company in 1930 do- 
ing bookkeeping and statistical work, 
followed by experience in milling, 
engineering and processing. While at 
Oklahoma City in 1936, he was ad- 
mitted to the practice of law and 
served as attorney for the Southwest- 
ern Division of General Mills from 
1936 to 1941. From 1941 to 1943, he 
served with the Federal Bureau of In- 
vestigation as special agent at Chicago 
on sabotage and espionage cases. At 
the time of his appointment to the 
Council, he was staff assistant in the 
Industrial Relations Division of Gen- 
eral Mills. 


Johnson Heads 
Chicago IES 


Charles E. Johnson, Chicago sales 


manager, Curtis Lighting, Inc., was 
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Illustrated: Electromode Suspension Type Unit Heater 


AX auxiliaries tothe main heating plant, Electromode All-Elec- 
tric Unit Heaters have many advantages for the economy- 
minded factory man. They require no plumbing connections 

. . . Cut maintenance costs tremendously. They lose no heat in 

transit...are ideal for outlying locations. They use current only 

when heat is needed. And they save the cost of operating the 

main heating plant when only certain departments are working. 

These all-electric heaters may be used safely anywhere—even 

where open wire heaters are not permitted. Their patented, cast- 

1.5 KW Combination Portable Heavy Duty Combination Port- aluminum Safety-Grid have no exposed hot or glowing wires 


and Suspension Type Heater. able and Suspension Type Heat- Pa -dri . 
iisatontpn: tutaeiae s iamicame mace supply abundant, fan-driven warmth without danger of fire, 
heating smal lareassuch as guard heat is needed. Capacities: 3 to shock or burn. 


aaa arden — There are Electromodes for every industrial purpose—from 
1.5 to 60 KW—also portable and built-in wall heaters for home 
and office. All are approved by Underwriters’ Laboratories. 
We invite contractors to see their electrical wholesaler or write 
Electromode for further information. 


E 1 ECTROMODE ELECTROMODE CORPORATION * 45 "a : Rochester 3, N.Y. 


F Send for this new booklet on 
NG TA LTOULLY U N | T 4 F A T F RQ $ Industrial Heating and Heating 
Analysis Form. Address Depart- 


ment EC-97. 


a 


World’s Leading Exclusive Manufacturer of All-Electric Heaters 
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THE "LATROBE" LINE 


The “Latrobe” line of floor boxes, wiring specialties and allied 
products will answer all your requirements. 


“Latrobe” products gre easy to install; they are economical and 
you can depend upon them for 100% performance. 





No. 330 “LATROBE” 


TOM THUMB UTILITY No. 252-R Floor Box 


OUTLET A two-gang box with No. 208 

f 7 Receptacle in one section. One 

Ideal for use in wood installa- cover plate with 12" flush brass 
tions and other moisture-free 


locations plug.—the other 2”. 





No. 110 "Latrobe" 
. 471 “Latrobe™ 3 
_— vane Watertight Box 


Pipe or Conduit Hanger 
The box body is Iron with 3 12” 


High quality and sure per. round Brass cover plate. No. 


former yet very economical for 
imei pipe ee conduit to 208 Receptacle and No. 207 Bull 


steel beams. Takes pipe 12”, Nozzle. 
%" and 1”. 

















Sold Only Through LO a 
Wholesalers 
“Bull Dog" 
BX Cable Staples ; 
n ire 

We can furnish these high Keysto e Fish at 
quality staples in any quantity. Flat and of high quality prop- 
Packed in cartons, kegs or erly tempered steel. 


barrels. 


FULLMAN MANUFACTURING CO. 


LATROBE . . . PENNSYLVANIA 











recently elected chairman of the Chi- 
cago Section, Illuminating Engineer. 
ing Society. Other officers are vice. 
chairman Glen G. Boyd, illuminating 
engineer, Public Service Company 
of Northern Illinois, Joliet, and secre. 
tary Ralph R. Cheney, metropolitan 
sales manager, Westinghouse Lamp 
Division, Chicago. 


Kieley On N. D. 
State Board 


Clyde Kieley, electrical contractor 
of Grafton, N. D., and past president 
of the North Dakota Electrical Con- 
tractors Association, is the newest 
member of the North Dakota State 
Board of Electricians. He was ap- 
pointed by Governor Andahl to suc- 
ceed Bob Melville of Bismarck who 
recently resigned. 


DATES AHEAD 


Illuminating Engineering Society—Annual 
convention, New Orleans, La., Sep- 
tember 5-10. 

National Electrical Contractors Associa- 
tion—Annual meeting, Palace Hotel, 
San Francisco, Calif., September 8-10. 

llluminating Engineering Society—Tech- 
nical Conference, Roosevelt Hotel, New 
Orleans, La., September 15-19. 

International Association of Electrical In- 
spectors—Northwestern Section, Eugene 
Hotel, Eugene, Ore., Sept. 22-24; South- 
western Section, Mission Inn, Riverside, 
Calif., September 29-October 1; West- 
ern Section, Mount Royal Hotel, Mon- 
treal, Quebec, Canada, October 13-15; 
Eastern Section, Seaside Hotel, Atlantic 
City, N. J., October 20-22; Southern 
Section, Hotel George Washington, 
Jacksonville, Fla., October 27-29. 

International Municipal Signal Associa- 
tion, Ine.—Annual meeting, Pantlind 
Hotel, Grand Rapids, Mich., September 
29-October 2. 

National Safety Congress & Exposition— 
Chicago, Ill., October 6-10. 

First Annual Cold Cathode Fluorescent 
Lighting Exhibit—-Hotel Commodore, 
New York, N. Y., October 7-9. 

National Farm Electrification Conference 
—Claypool Hotel, Indianapolis, Ind., 
October 7-8. 

International Association of Electrical 
Leagues — 12th Annual Conference, 
Statler Hotel, St. Louis, Mo., Oct. 8-11. 

American Standards Association—Annual 
meeting, Waldorf-Astoria Hotel, New 
York, N. Y., October 21-23. 

National Electrical Manufacturers Asso- 
ciation—Traymore Hotel, Atlantic City, 
N. J., Week of Oct. 26. 

National Electronic Conference—Edge- 
water Beach Hotel, Chicago, Ill, No- 
vember 3-5. 

American Institute of Electrical Engineers 

Midwest meeting, Chicago, Ill, No- 
vember 3-7. 

2nd International Lighting Exposition— 
Hotel Stevens, Chicago, Ill., Nov. 3-7. 

National Metal Trades  Association— 
i aa House, Chicago, Ill., November 

National Association of Manufacturers— 
Waldorf-Astoria Hotel, New York, 
N. Y., December 3-5. 

Fifth All Industry Refrigeration and Air 
Conditioning Exposition—Public Audi- 
torium, Cleveland, Ohio, January 26-29. 

American Institute of Electrical Engi- 
neers—Winter general meeting, William 
tee Hotel, Pittsburgh, Pa., January 

8th International Heating and Ventilat- 
ing Exposition—Air Conditioning Ex- 
position, Grand Central Palace, New 
York, N. Y., February 2-6. 

National Electrical Manufacturers Ass0- 
ciation—Winter Convention, Edgewater 
Beach Hotel, Chicago, Ill., March 14-18. 

Chamber of Commerce—Annual meeting, 
Washington, D. C., April 27-29. 

National Electrical Wholesalers Associa- 
tion—Annual convention, Statler Hotel, 
Buffalo, N. Y. First week in May. 
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Look to improved electrical mainte- 
nance to help off-set rising costs. Check 
circuits and all electrified equipment 
regularly. Efficient power utilization 
alone will save a tidy sum. In addition, 
you eliminate breakdowns and get 
higher output per machine as well. 
WEsTON has the instruments you need 
for efficient maintenance... . all de- 
signed to simplify and speed-up testing 
procedure. Ask your local WESTON rep- 
resentative for recommendations, or 
write for literature... Weston Electrical 
Instrument Corporation, 617 Freling- 
huysen Avenue, Newark 5, New Jersey. 


wes 


ALBANY - ATLANTA - BOSTON - BUFFALO - CHARLOTTE - CHICAGO 
CINCINNATI - CLEVELAND - DALLAS - DENVER - DETROIT - JACKSONVILLE 
KNOXVILLE - LITTLE ROCK - LOS ANGELES - MERIDEN - MINNEAPOLIS 
NEWARK - NEW ORLEANS - NEWYORK - PHILADELPHIA - PHOENIX 
PITTSBURGH - ROCHESTER - SAN FRANCISCO - SEATTLE - ST. LOUIS - SYRACUSE 
IN CANADA: NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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One To Each 
Electrical Construction 


& Maintenance 


Reader 





























A CHAMPION Light Rule 
The New, Simplified Lighting Calculator 


Write today, on your company letterhead, and the makers 
of CHAMPION Quality Fluorescent and Incandescent Lamps 
will send you one of these handy, useful, pocket Light Rules. 

Completely new and different, the Champion Light Rule 
gives you foot candles, lumens per lamp or fixture, area per 
lamp or fixture at a single setting of the slide. It’s the only 
Lighting Calculator that applies to any type of lamp or fixture 
without reference to catalog numbers. 

You'll have to see and try out this Light Rule to appreciate 
its practical utility. It’s yours for the asking when requested on 


your company letterhead. Write Department A. 








(= [ae > 


CHAMPION LAMP WORKS 








<2 


Lynn. Massachusetts jjncae | 
Rio eve i dam 











news 


G-E APPOINTMENTS 


W. V. Merrihue has been appointed 
manager of community and employee 
relations for the General Electric ap- 
paratus department. As a member of 
R. C. Muir’s staff, Mr. Merrihue wifi 
be in charge of policy pertaining to 
community and employee relations for 
the department. He relinquishes his 
post as manager of the advertising and 
sales promotion, apparatus department, 

J. S. Smith has been named to sue. 
ceed Mr. Merrihue. Mr. Smith wag 
formerly manager of visual education 
division of advertising department, 






*% 


W. V. MERRIHUE 


J. S. SMITH 


The marketing organization of the 
appliance and merchandise department 
has been reorganized. Under the new 
setup, all of the department’s market- 
ing activities are coordinated under 4 
manager of markeing, C. R. Pritch- 
ard, whose former position as general 
sales manager of the department has 
been discontinued. In his position as 
staff representative of Mr. Andrews, 
Mr. Pritchard will be responsible not 
only for all direct sales activities of 
the department, but also for consumef, 
market and distribution research, ad- 
vertising and promotion. 
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The former three broad sales divi- 













































ESPECIALLY ADAPTABLE ON 


Lighting Fixtures 


m -. 
a 


Fiuorescent Lighting Fixtures 


Ventilating Fans 


Electric Motors 


—o CONTROL 





~McGILL Sevclie SWITCHES 


Model 41 






ADDS TO LIGHTING LIFE 
INCREASES THE EFFICIENCY 
OF ELECTRICAL DEVICES 


Dependable, inexpensive 
McGILL LEVOLIER SWITCHES 
provide the SELECTIVITY that 
enables you to choose only the 
lighting fixtures needed . . . giv- 
ing others on the same circuit a 
“time-out” period that ADDS to 
their lighting lives . . . SUB- 
TRACTS from your power costs. 


At the rate of only 4c per kilo- 
watt hour, the saving of one 
kilowatt means $96.00 for a 
year of 300 work days of 8 
hours each. Multiply this figure 
by the number of needlessly 
burning lamps to see what 
LEVOLIER INDIVIDUAL CON- 
TROL can save for you. 


In the field of electrical devices 


ONLY McGILL MAKES 


MSGILL  wanuracturing company. ie. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


VALPARAISO, 


SEPTEMBER, 1947 §> 
+ 


such as variable speed motors, 
ventilating fans, sign flasher 
boxes, and transformers, LEVO- 
LIER SWITCHES provide CON- 
VENIENT, POSITIVE control 
where control is often otherwise 
inaccessible. 

LEVOLIER Model 41, shown 
above, is the smallest 6 amp. 
pull switch made, yet has un- 
usual capacity. 

Let LEVOLIER INDIVIDUAL 
CONTROL SWITCHES help 
you economize on power... 
cut maintenance costs . . . add 
to lighting life . . . and increase 
electrical efficiency. 

Ask your Wholesaler about 
LEVOLIER Switches. 


Zevolior SWITCHES 





Electrical Division 


INDIANA 
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PARAGON ELECTRIC CO. TWO RIVERS, WIS. 





sions of the department, covering ma. 
jor and traffic appliances and constry¢. 
tion materials, have been consolidated 
into two divisions covering appliances 
and construction materials. 

A. M. Sweeny, who was Manager 
of major appliance sales, becomes man- 
ager of all appliance sales. C, w 
Theleen, formerly manager of traffic 
appliance sales, is named assistant 
manager of appliance sales. 

J. H. Crawford continues in his for. 
mer capacity as manager of construc. 
tion materials sales. 

F, M. Falge, who last June was pro. 
moted to the position of assistant man- 
ager of General Electric Lamp De. 
partment’s Pacific Sales District, has 
been made manager of that district 
He succeeds M. C. Hixson who has 
retired. 

On September 1, the Lamp Depart. 
ment of G-E discontinued its Nela 
Specialty Division, 1 Newark Street, 
Hoboken, N. J. The sale of G-E glow 
lamps and sodium lamps, which the 
division has handled in the past, will 
be handled in the future by other Lamp 
Department sales districts throughout 
the country. Charles F. Strebig, man- 
ager of the Nela Specialty Division 
since it was formed in 1939, has been 
transferred to the Lamp Department's 
headquarters, Nela Park, Cleveland. 
H. R. Waker has been transferred to 
the Atlantic Sales District and W. W. 
Becky to the Midland Sales District 
Chicago. 


P. E. McCAUGHEY WITH FEDERAL 


Patrick E. McCaughey has been ap- 
pointed merchandising sales manager 
of Federal Electric Products Company, 
Inc., with headquarters in the executive 
offices at Newark. Mr. McCaughey was 
formerly manager of the National Ade- 
quate Wiring Bureau. 


MOE-BRIDGES APPOINTS 
J. G. RAINEY SALES MANAGER 


J. G. Rainey has been named sales 
manager of Moe-Bridges Corp., She- 
boygan, Wis. Mr. Rainey, former mer- 
chandising executive with General 
Electric Co., will have charge of the 
merchandising program for the Moe- 
Bridges line of fluorescent lighting fix- 
tures and electrical appliances. 


ALLEN AND OLSEN HEAD 
NEW COMPANY 


Clyde E. Allen and Robert E. Olsen 
have formed the Allen and Olsen Man- 
ufacturing Company, and will mant- 
facture fluorescent lighting fixtures. 
The office and plant is located at 13452 
West Washington Blvd., Venice, Cali- 
fornia. All products will be distributed 
through recognized wholesale channels. 
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WELDING AND CUTTING EQUIPMENT 


OXYGEN REGULA 












































Here are the latest catalogs showing Linde’s two outstanding 
lines of oxy-acetylene welding and cutting equipment 
available from jobbers everywhere. Each catalog has 
thirty pages . . . full color illustrations . . . all arranged for 
easy selection and ordering of just the equipment you need 
for your work. Ask your jobber or write direct to Linde 
for a copy of the PUROX or PREST-O-WELD cataiog. 


The words “Oxweld,” “Prest-O-Weld,” and “Purox” are’ registered trade- 
marks of Union Carbide and Carbon Corporation. 






Berey, 


You also should have 
a copy of the Oxwetp 
Welding Rods and Supply 
Price List. Ask for it, too. 


THE LINDE AIR PRODUCTS COMPANY 


UNIT OF UNION CARBIDE AND CARBON CORPORATION 


30 EAST 42nd STREET + NEW YORK I7 = N.Y. UCC) 
IN CANADA: DOMINION OXYGEN COMPANY, LIMITED, TORONTO 


OFFICES IN OTHER PRINCIPAL CITIES 
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FOR PROMPT 
SERVICE CONTACT 
YOUR NEAREST 

DISTRIBUTOR 





DISTRIBUTORS 
CARRYING STOCK 





INSULATION 
& WIRES INC. 


3435 Choteau Ave. 
St.Louis 3, Missouri 


25 W. Broadway 
New York 7, N. Y. 


30 Trowbridge Ave. 
Detroit 2, Michigan 
1040 Tremont St. 
Boston 2, Mass. 


450 Bishop St. N. W. 
Atlanta, Georgia 
111t Live Oak St. 
Houston 3, Texas 


——>—_ — 


TRI-STATE SUPPLY 
CORPORATION 


318 Occidental Ave. 
Seattle, Washington 


544 S. San Pedro St. 
Los Angeles, California 


554 Bryant St. 
San Francisco, Calif. 


—>____ 


Sales by Representatives 
only 


MANUFACTURERS 
SPECIALTIES, INC. 


312 E. Wisconsin Ave. 
Milwaukee 2, Wis. 
A. J. ELLIS CO. 


20 E. Jackson Blvd. 
Chicago 4, Illinois 


M 











KWOOD Commura’ } 


AVAILABLE 
FROM STOCK... 


REPAIR SHOPS...NOTE 


A FACTOR OF PARAMOUNT 
IMPORTANCE WHEN PROMPT 


SERVICE 


IS ESSENTIAL 





SEND IN OLD CORES OF 


BOLT OR NUT TYPE 


CONSTRUCTION FOR REFILL 





SPECIAL SIZES CAN BE 


MADE FROM YOUR SAMPLES 


OR SKETCHES 


NEW CATALOG! 
AVAILABLE 





SEND FOR YOUR COPY 


Lists Complete Dimensions of All 


Types of Commutators 


THE KIRKWOOD COMMUTATOR CO. 
1345 CARNEGIE AVE., CLEVELAND 15, OHIO 
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Clyde E. Allen spent many years jp 
the electrical appliance industry, includ. 
ing manufacturing and wholesale dis. 
tribution in San Francisco. Two years 
ago he entered the lighting fixture busj- 
ness as general sales manager at the 
Mitchell Manufacturing Co. in Logs 
Angeles. 

Robert E. Olsen has been engaged 
in the manufacturing business in the 
Los Angeles area for the past 30 years, 
He recently left the Mitchell Manufac- 
turing Company where he held the 
position of factory manager. 


WESCO APPOINTMENTS 


J. E. Conover has been appointed 
branch manager of the Brooklyn, N. Y, 
house of the Westinghouse Electric 
Supply Co. He succeeds Harry P, 
Neher, Jr., who has resigned. Prior 
to his appointment, Mr. Conover was 
Metropolitan apparatus and supplies 
manager. 

R. E. Richards has been assigned to 
the duties of Reading, Pa. branch man- 
ager of Wesco. He succeeds the late 
S. B. Goforth. Mr. Richards was for- 
merly assistant branch manager at 
Reading. 

A. B. Darby has been appointed 
branch manager of the new Wesco 
house at 710 Front St., Boise, Idaho. 
He was formerly branch appliance 
manager at Salt Lake City. 


MILLER ELECTED VICE PRESIDENT 
ACME ELECTRIC CORP. 


The board of directors of Acme 
Electric Corporation of Cuba, New 
York, have elected Edward A. Miller 
to vice president, in charge of engi- 
neering. Mr. Miller joined the Acme 
organization in 1930. 


FARADAY ELECTRIC PURCHASED 
BY SPERTI, INC. 


William H. Albers, chairman of the 
board of directors of Sperti, Incor- 
porated, Cincinnati, Ohio, has an- 
nounced the purchase of the Faraday 
Electric Corporation located at Adrian, 
Mich. 

Heading up the new Sperti-Faraday 
subsidiary corporation is William H. 
Albers, chairman of the board; Ralph 
A. Lostro, president; Eugene Olson, 
vice president and treasurer. Lewis 
Stern will be general manager. 


Accurate Manufacturing Co. of Gar- 
field, N. J. has appointed James T. 
Heagarty of the Liberty Title & Trust 
Building, Philadelphia, as representa- 


tive. His territory consists of eastern © 


Pennsylvania, Washington, D. C. and 





the state of Maryland. 
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YOU’LL WANT TO HANDLE 
THE FLUORESCENT FIXTURES THAT ARE 


Entire diffusing assembly—translucent 
plastic panels and louvers—is hinged 
to top housing . . . swings down for 
easy cleaning! 






No loose fastenings to be 
dropped or lost during lamp 
replacement. High tempera- 
ture baked enamel louver and 
Not a single nut or screw need reflector wipe ciean in a jiffy 
be removed to change starters or 
4 40-watt lamps! 








Here's the C-205, 200-watt completely 
Sylvania-guaranteed fixture. Typical of all 
Sylvania fixtures, it’s extremely easy to install 
and maintain — quick simplified maintenance 
means a greatsaving in time and money for you! 
Styling that sells itself is built into every 
fixture. One reason the C-205 is ideal for every 
type of store — chain, variety, department. 
Assure your customers of the tops in engi- 
neering and quality — and make it more profit- 
able for you by selling them fixtures easiest to r 
maintain, simplest to install! Sylvania Electric 


Products Inc.,500 Fifth Ave., New York 18,N.Y. 


SYL 
ELE 







FOR OFFICE, STORE, HOME, FACTORY ‘ 


RI C “Fluorescent at its Finest 2” 
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GOODRICH 
STANDLITES 





FINISHED IN PERMANENT 
PORCELAIN ENAMEL— 
ENTIRELY WEATHERPROOF 





A Standout 


ae easy to see why the Good- 
rich Standlite is first choice 
among gasoline service stations 
everywhere. 

Here’s the high efficiency, high 
intensity illumination that means 
better light for busy places! 
Greater efficiency results from 
lamp in base down position, 
utilizing the entire reflect- 
ing surface—diffusing light 
over a wide area — mini- 





for close-up illumination 





He Bt 






mizing glare. Low mounting 
height brings light closer to the 
ground—makes for easier instal- 
lation, easier servicing. Simple, 
attractive design adds a modern 
touch wherever it’s installed. 

The Standlite is only one of 
the hundreds of styles and sizes 
of Goodrich fixtures for indoor 
and outdoor illumination. 
Write for literature. 


Wholesalers 


MI PAV NEY 


4600 BELLE PLAINE AVENUE, CHICAGO 47, ILLINOIS 






Essex Wire Corporation of California 
is expanding its manufacturing facilities 
at the Anaheim, Calif., plant. This will 
enable the corporation to produce a 
complete line of wires and cables oy 
the Pacific Coast. 

It is also intended to have a Paranite 
Wire and Cable Divis‘on of the Essex 
Wire Corporation of California. This 
division will manufacture and sell wires 
and cables for distribution through 
electrical wholesalers. 


Leader Electric Co., Chicago, has 
moved to its recently completed new 
home at 3500 North Kedzie Avenue. 
The present size is 50,000 square feet, 
with a similar addition planned for the 


near future. 
@ 


The Edw'n F. Guth Company, St. 
Louis, has announced the appointment 
of Oscar Hogenson as representative 
in Northern Idaho, Oregon and Wash- 
ington. Mr. Hogenson’s office is ‘at 95 
Connecticut Street, Seattle, Wash. 


Cutler-Hammer, Inc., Milwaukee has 
opened a new branch sales office at 107 
North Franklin Street, Saginaw, Mich. 
R. L. Hibbard will manage the new 
office as a branch of the company’s De- 
troit District Sales Office. 


Ward Leonard Electric Co., Mount 
Vernon, N. Y. announces the appoint- 
ment of Durling Electric Company, 
2002 St. Paul Street, Baltimore, Md. as 
representative in Virginia, south central 
Pennsylvania, Maryland, except for the 
Washington area, and Delaware south 
of Wilmington. 

. 


Frederick A. Meyer has been named 
representative of the Burlington In- 
strument Company, Burlington, Iowa. 
Mr. Meyer’s headquarters will be at 
207 East Michigan St., Milwaukee, 
Wis. and his territory includes the 
state of Wisconsin and the upper pen- 
insula of Michigan. 


The Narragansett Wire Co., Paw- 
tucket, R. I. have appointed George R. 
Magnes of The Agencies Company, 
Pacific Coast representative. The Agen- 
cies Company has sales offices at 125 
South Santa Fe Avenue, Los Angeles 
and at 420 Market Street, San Fran- 


| cisco. 


Kurt Versen Company, Englewood, 
N. J. announces the appointment of 
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Bernard McRonald as general sales 
manager. He was formerly midwestern 
sales manager of Wabash Corporation. 
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FRANCE 
INSTA-START 


REG. U. S&S PAT. OF F. 


TRANSFORMER 


MODERN Fivorescent Must 
Have Instant Starting 


\ WN 





GG 


@ With instant starting and _ the proved in design, is now available for 
elimination of the separate starter, two 30, two 40 or two 100 watt lamps, 
hot cathode becomes truly modern with power factor approximately 95% 
fluorescent lighting, and hence more or better. Smaller dimensions, reduced _ 
widely applicable. Instant starting is weight and new shaped case permit» 
especially desirable in homes. France easier installation or replacement in 
INSTA-START Transformer, manu- 90% of today’s hot cathode fixtures. 
factured since 1941 and steadily im- Write for circular. 


THE FRANCE MANUFACTURING COMPANY 
10325 BEREA ROAD CLEVELAND 2, OHIO 


Armstrong Control Co., 8816 S. E. 17th St., Portland 2, Oregon 
Allanson Armature Mfg. Co., Ltd., 21 McCaul St., Toronto 28, Canada 
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The “Klein Line” Tool Belt—new in 
design— provides increased comfort 
and convenience and a maximum 
factor of safety to the lineman. 

The distinctive feature of this new 
belt is the Sliding Trace. Made of 
“Klein-Kord” (the same proved mate- 
rial used in our safety straps), the 
Sliding Trace is mounted on the 
cushion and carries the drop-forged 
tested single bar Dee rings. The trace 
slides freely through alloy steel guides, 
allowing movement of approximately 
6 inches in either direction. Thus, the 
lineman is relieved of chafing often 


something TBUG in tool belts 





sliding trace 


caused by conventional belts, and 
undue safety strap wear is prevented. 

Other construction features of the 
new “Klein-Line’”’ Belt include: 2-inch 
wide heavy harness leather belt strap 
with drop-forged buckle; 1-inch wide 
harness leather tool loop strap 
securely riveted to the main strap; 
and 4%-inch wide cushion of pliable 
latigo leather with rolled edges and 
canvas interlining. All sewing is lock 
stitched with hot waxed linen thread 
—all rivets solid copper hand set. 
Furnished complete with plier 
pocket, tape thong and knife snap. 


Ask Your Supplier 


Foreign Distributor: International 
Standard Electric Corp., New York 


: BELMO 
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A copy of the Klein Pocket Tool 
Guide, showing the Klein line and 
containing valuable tool informa- 
tion, will be sent on request. 


com EIN 









' Pacific Coast territory in charge. 








Preston M. Postlethwaite has 
pointed manager of both electricaj a, 
automotive divisions of the Wagnes 
Electric Corporation branch at 
land, Oregon. 





Electric Machinery Mfg. 
Minneapolis, Minn., announces 
establishment of a new sales office jn 
Dallas, Texas, at 2023 Jackson Stree 
H. L. Renking, formerly manager of 
the Pittsburgh office, is in charge, 


ny 
iy 


Rockbestos Products Corporation of 
New Haven, Conn., has opened new 
offices and warehouse at 3100 East 
10th Street, Oakland, Calif., with Philip 
O. Weston, district manager of the 


Kinsey Electric Company, manufactur- 
ers of transformers, has opened a plant 
at Fairburn, Ga. 








Morris G. Munson has been appointed 
manager of the unit ventilator division 
of the Herman Nelson Corporation, 
Moline, IIl. 
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FEDERAL 


Industrial Horns 


electric or air actuated, will solve 


your signalling problems Easily 
installed, these powerful, penetra- 
ting signals have a quick cut-off, 
may be coded to convey a variety 
of messages. Built to live in indus- 
trial locations, weather and water 
proof; heavy construction of cor- 
rosion proof metal insures long 
life, dependable operation. 


FEDERAL ELECTRIC CO., INC. 
8726 S. STATE STREET 
CHICAGO 19, ILLINOIS 





Bertram Weber, Architect? 


SPICK-AND-SPAN MODERN 
HAS A RACEWAY FOR TELEPHONE WIRES 


Conveniences are important in small homes as 
well as large. Certainly raceways for concealing 
telephone wires belong in every contract. And 
you and the homeowner both gain from their 
inclusion. 


‘Telephone raceways can be installed easily while 
construction is going on. A few pieces of pipe or 
electrical tubing are often enough to provide a 
clear passage for telephone wires through outside 
and interior walls to convenient pre-planned 
telephone outlet locations. 


REMEMBER—No electrical contract is really 
complete unless it includes raceways for tele- 
phone wiring facilities. 


BELL TELEPHONE SYSTEM 





CONVERTIBLE 


Va: witch. << SLIMLINE [FROM PAGE.) 


SPECIFY RELIANCE 


for partitions and size of new sockets 
combined to make dimensions a design 

e Every installation that calls for auto- 

matic control calls for a Reliance Time 





criterion. Brooker engineers tackled 
the problem and designed their own 
fixture channel and lamp socket on 
which a patent is now pending, 
Outstanding features of the channel 
are its roominess despite the 5-in. 





Switch. Completely automatic .. . easy % att i 
to install . . . proved through 35 years maximum width; four ventilating 
of dependable service . . . Reliance louvers at each ballast location; and 
Time Switches provide added volume the pressed counter-sunk holes to ac- 
for contractors and better service for i commodate bolts for mounting ballasts, 

x Badger"' Heavy Duty, Thi ] f id rf 
users. You can rely on the Reliance Automatic Switches. is latter feature provides an air 
line. Ask your distributor or write space between the channel and back of 


ballast thus adding to the cooling pos- 
sibilities. Full removable covers ex- 
pose the entire channel for wiring in- 
stallation and maintenance. Although 
the preliminary fixture layout required 
some 43 different channel lengths, re- 
arrangement and combinations finally 
reduced this figure to 17. 

With the complete channel weighing 
about five pounds per lineal foot, ade- 
quate supporting features were im- 


Reliance Automatic Lighting Co., 1937 
Mead Street, Racine, Wisconsin. 


GUARANTEED 


50% 


LONGER 





RELIANCE AUTOMATIC 











LIGHTING C0 _ pers nar sin portant. Each section of channel is 
° a, oe mounted to a 14-in. by 14-in. angle 
1937 Mead St. Racine, Wis. iron running its entire length and rest- 





ing on the suspended ceiling steelwork. 
A standard 16-foot section of channel 
is supported by four 5/16-in. bolt rods 
and a standard outlet box mounted to 
the angle iron. 

To provide the desired lamp inter- 
change feature, special sockets were 
designed that would accommodate the 


SELL SAFET a 
various types of hot and cold cathode 


f % ot ze zatectiou lamps, of comparable length, now being 
hin ‘ , i ty produced. A pair of plastic open cir- 


cuit spring lampholders differing in 
= 
~ 
WITH NEW fs 


length and internal construction were 
J developed. The circuit closing, or 


Wf +H /§| C “short” socket, has an overali length 
A -$ HK ss - Vig > of 13 inches with a 4-inch travel before 
’ j ’ 8 making contact. The second, or “long” 


CONVENIENCE Se € \ *  & ' 1. Insert Plug socket, is 3-inches long and has a 1}- 
> a. : 5 











I 


2. Twist Quarter inch lamp travel to take care of the 
OUTLET! 


nab gue slight difference in length between 
types of tubes Both are equipped with 
Promote SAFETY—prevent loss sturdy copper cups which seat the 
of lite—with this accident- - various types of lamp ends. — In the 
proof, heavy duty, NO-SHOK duplex recep- “long” socket the spring provides ten- 
tacle. With its positive snap-back spring action, sion and also makes contact with the 
face is closed tight when plug is removed, terminal; in the “short” socket, it is 
thus assuring children and adults full protec- insulated from the contact bar and 
tion from electric shock against which ordinary provides tension only. Lamp pins pro- 
outlets cannot guard. Play safe— build sales, trude through a 4-inch hole. 
good will, and prevent tragic accidents. Study of the photo of the sockets 


Thick double walls of bakelite separating ELECTRIC and circuit diagram will show the 
=e and insulating heavy duty terminals B > [| safety features incorporated. Remov- 
\ —lifetime spring action — firmer COMPANY ing a lamp breaks the circuit and no 


plug grasp, positive contact always. 


F shock could be experienced unless 
Listed as Standard by Underwriters Laboratories 


direct contact is made with the interior 


CHICAGO 8, ILLINOIS 
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Choose the plier that meets 
your needs from our com- 


plete line. 


Only these pliers incorporate 
the exclusive Channellock 
tongue and groove joint. 
This patented joint is. far 
superior to the conventional 
type of adjustable pliers for 
these reasons: 


Greater Strength. 

Longer Wearing. 

Closely Spaced Adjustments. 
Self Cleaning. 

Visible Adjustments. 

No wear on doint bolt. 


ore Pr > 


Send for free catalog 
illustrating our 
complete line 
of Champion 
Arment 


De. 
Channellock 
tools. \ 








Channellock Pliers are specifically 
designed for: 


Battery Work Ignition Work 
Pump Repair Electrical Repair 
Plumbing Work 


General Automotive, Electrical, 
Plumbing and —_— Service 
wor. 


CHAMPION DEARMENT TOOL CO. 
MEADVILLE ¢ PA. 


Only 


Champion DeArment makes 


CHAN wey LOCK] 
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famous splices 


~ 
~ 





PEN and UNE. dic scissile 


\ SUPER-STIK for a permanent splice. Distributed only 
by authorized electrical wholesalers. 


\ 


Super-stik 


FRICTION TAPE 
“Sticks to the End” 


SUPERIOR INSULATING TAPE COMPANY 
ST. LOUIS, MO., U.S. A. 


Established 1923 




















TAKES THE GUESSWARK ouT OF YOUR WORK 7 


‘Cat. No. 101 





/ 










2 3 4 


POWERS 
CIRCUIT ANALYZER 
If circuit is hot. 


TELLS Whether 110 220-440-550. 
Whether it is A.C. or D.C. 
YOU whether it is STAR or 
DELTA connected. 
TESTS for FEED BACK 
OR GROUNDED CIRCUIT. Read the 
Instruction Sheet for Operation. 











ad 
ene 



















rain 
PONS snl eateatemeee he wie, 


= a oo or 
3 gy 
<A . 
os 
‘ae Re Soa i 


You can make any test with this instrument that 
can be made with any other Voltage Tester, but 
it has a wider range of usage than any other : 
Voltage Tester known. a) 


List Price Without Case $14.40 
Approx. Dimensions 6"' x 4"' x 1/2"' 


POWERS Products are sold through most all Electrical Distributors BUT if your local Distributor 
cannot supply you please write to factory for illustrated Bulletin and Descriptive matter. 


POWERS MANUFACTURING COMPANY 


1527 Folsom Street San Francisco, California 


Makers of Practical Equipment for use by Practical Men 








List Price With Leather Case $24.50 
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ec ee: or Performance / 


=> 3 


masnO-TRo MAGNO-TRONIC 


DUAL SILVER POINT 
ELECTRoovMAMIC DUAL SILVER POINT 


sre od ELECTRODYNAMIC 
Pm... cao P- FLUORESCENT STARTER 


Mewaan, wis eetee 


— under starting reliability coupled up with a fully auto- 
No. 2341520 matic circuit breaker that will cut out a de- 
Others Ponting activated tube from the circuit—no manual 
reset required to allow starter to perform all of the lamp starting func- 
tions when a good lamp is installed. Contacts are made of noble metal 
assuring longevity, durability and economy. 


* You'll find Industrial Electronics Corporation products in factories, 


everywhere contributing to the comforts of American Life. 





A precision built instrument of established 
merit incorporating the following features— 


S. Pat. 


buildings, stores, railroad terminals, shipyards, schoolrooms . . . 


The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-3040) for use with either 30 or 40 watt lamps 
The (SP-100) for use with 100 watt lamps 





Ask for descriptive literature 


INDUSTRIAL pen Die ee CORP. 
80 Bank Street Ss Newark, N. J. 





WORLDS FASTEST 
MASONPY DRI 


* 
¢ 


TRADE MARK 
EG, U.S. 


PaT. OFF. 


zg 


I 


Here’s what users say about Kennadrills: 
“Drilled 100 holes in cement in 2 hours.” “SO holes in 
glazed tile at 40 seconds per hole.” “35 seconds to 
drill hole 1 deep in limestone.” Reports like this 
indicate that Kennadrills are drilling masonry faster 
than it’s ever been done before. . 
Try them nove any standard rotary, lente ntl; Ste 
14%", and 1". 

Distributors Wanted 


KENNAMETAL Due., LATROBE, PA. 


KENNADRILLS 


DRILL MASONRY FASTER, CHEAPER, EASIER 





of the “short” lampholder. This } 
practically impossible. Should # 
occur, however, only a 125-volt % 
ground shock would ensue. To inges 
a lamp, one end is depressed into the 
“long” socket. Only when the opposite 
end is inserted into the “short” socket 
will a voltage be impressed across the 
lamp. Conversely, removing a lam 
from the “short” socket breaks ¢ 
ballast primary circuit. 

Circuit wiring from panels to be 
primaries consists of No. 12, 600-volt 
conductors; from the secondaries t 
lampholders, No. 16, 750-volt stranded’ 
wires. Color coding of the ballast” 
leads was maintained throughout, 

The saw-tooth construction pre- 
cluded wiring from bay to bay at right 
angles to the skylights. One or 
more narrow-type lighting distribution — 
panels per bay are installed flush in” 
the supporting columns. Each panel, | 
serving three or four paralleling bays, © 
has a single-phase air circuit breaker © 
main disconnect at its base. a 

Ballasts of this type frequently cause | 
excessive arcing at local wall switches 7 
due to reactive inductance. To min-_ 
imize this, a maximum of four ballasts © 
(eight lamps) were connected per ten ~ 
ampere switch. In most cases alter- ” 
nate pairs of lamps controlled by one © 
switch provides two levels of lighting. 7 

An example of special conditions ~ 
encountered is a showroom area where ™ 
90 to 100 footcandle intensity was — 
desired. This 3300 sq. ft. area is illu- 7 
minated by 704 93-inch lamps spaced” 
on 64 inch centers and mounted four © 
inches below the plaster ceiling. A ™ 
full frosted-glass ceiling suspended 28 ~ 
inches below the flat plaster ceiling ” 
conceals the units. To accommodate ™ 
the short spacing of the lamps, special © 
7-in. by 7-in. channel was designed. 
The area is divided into two equal 
parts, each being provided with three ™ 
levels of illumination. Momentary © 
contact pushbuttons, operating con-~ 
tactors in the lighting panels, provide © 
50, 75 or 100 percent initial intensity. ~ 

Generally speaking, this lighting in- = 
stallation has been more than satis- 7 
factory. Illumination levels at the ~ 
working plane are uniform. Looking © 
north on the second floor (toward sky- = 
lights) the lamps are completely hid- © 
den from view; looking south, with 7 
eyes above the horizontal, the few © 
lamps visible do not “stack up”. d 

In the first floor area, some “stack ~ 
up” is apparent when one looks be- ~ 
yond three bays (at right angles to © 
lamps). When and if this condition ~ 
becomes objectionable, it can be mifi- | 
imized by suspending baffles from the = 
ceiling at the column lines. 4 
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